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Pʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜpʫʢʫ 

ɺʯʝʥʦʶ pʘʜʦʶ ɯʥʩʪʠʪʫʪʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ 

(ʧpʦʪʦʢʦʣ ˉ 3 ʚʽʜ 19.03.2015 p.) 

 

Pʝʮʝʥʟʝʥʪʠ: 

ʉʝʤʝʨʽʢʦʚ ʉ. ʆ., ʜʦʢʪʦp ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ 
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ʈʦʤʘʥʦʚʘ ɻ. ʄ., ʜʦʢʪʦp ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ., ɯʥʩʪʠʪʫʪ ʧʨʦʬʪʝʭʦʩʚʽʪʠ ʅɸʇʅ 

ʋʢʨʘʾʥʠ; 

ɭʨʘʰʝʚʘ ʃ. ʉ., ʚʠʢʣʘʜʘʯ ʩʧʝʮʪʝʭʥʦʣʦʛʽʾ ʚʝʨʩʪʘʪʥʠʢʽʚ ʰʠʨʦʢʦʛʦ  ʧʨʦʬʽʣʶ, 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʮʝʥʪʨ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʤʝʪʘʣʫʨʛʽʾ ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 
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ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʫʯʥʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʧʨʦʬʽʣʶ. ʋ ʧʦʩʽʙʥʠʢʫ ʨʦʟʛʣʷʜʘʪʁʴʩʷ ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʙʽʪ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʟ ʪʝʭʥʽʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʣʶʩʘʨʥʫ 

ʦʙʨʦʙʢʫ, ʪʦʢʘʨʥʫ ʩʧʨʘʚʫ, ʤʝʪʘʣʦʦʙʨʦʙʥʽ ʚʝʨʩʪʘʪʠ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ. ɺ 

ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʘʭ ʧʦʩʽʙʥʠʢʘ ʥʘʚʝʜʝʥʽ ʜʦʚʽʜʢʦʚʽ ʚʽʜʦʤʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤ ʨʦʙʽʪʥʠʢʘʤ ʚ 

ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ.  

ɼʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʻ ʦʜʥʠʤ ʽʟ ʩʝʨʽʾ ʧʦʩʽʙʥʠʢʽʚ, ʱʦ ʙʫʜʫʪʴ ʚʠʩʚʽʪʣʶʚʘʪʠ ʢʦʤʧʣʝʢʩ 

ʧʠʪʘʥʴ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ, ʧʨʠʚʦʜʠ 

ʤʝʪʘʣʦʦʙʨʦʙʥʠʭ ʚʝʨʩʪʘʪʽʚ, ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʨʝʤʦʥʪ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ, ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʧʽʜʛʦʪʦʚʮʽ  ʟʘ ʧʨʦʬʝʩʽʻʶ çɺʝʨʩʪʘʪʥʠʢ 

ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ, ʦʧʝʨʘʪʦʨ ʚʝʨʩʪʘʪʽʚ ʟ ʇʂè ʫ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ 

ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟʘ ʥʘʧʨʷʤʘʤʠ çʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷè ʪʘ 

çɯʥʞʝʥʝʨʥʘ ʤʝʭʘʥʽʢʘè, ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥ ̫ ʜʠʩʮʠʧʣʽʥ çʊʝʭʥʦʣʦʛʽʷ ʚʝʨʩʪʘʪʥʠʭ ʨʦʙʽʪè, 

çʄʝʪʘʣʦʦʙʨʦʙʥʽ ʚʝʨʩʪʘʪʠè. 

 Pʦʟpʘʭʦʚʘʥʦ ʥʘ ʥʘʫʢʦʚʠʭ, ʽʥʞʝʥʝpʥʦ-ʪʝʭʥʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʧpʘʮʽʚʥʠʢʽʚ, ʫʯʥʽʚ ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ.  
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ɸʂʐ 

ɸʅɹ 

ɹɺ 

ɻɺʉ 

- ʘʚʪʦʤʘʪʠʯʥʘ ʢʦʨʦʙʢʘ h ʚʠʜʢʦʩʪʝʡ 

- ʘʢʪʠʚʥʘ ʥʫʣʴʦʚʘ ʙʘʟʘ 

- ʙʘʛʘʪʦʮʽʣʴʦʚ ̔ʚʝʨʩʪʘʪʠ 

- ʛʥʫʯʢʽ ʚʠʨʦʙʥʠʯʽ ʩʠʩʪʝʤʠ 

ɽʄʇ    ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʝ ʧʦʣʝ 

ɽʈʉ 

ɿʇC 

ɿʆʈ 

ʂʂɼ 

ʄʆɿ 

ʄʆʈ  

   ʝʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ 

- ʟʦʥʘ ʧʦʣʴʦʚʦʾ cʪpʫʢʪʫpʠ 

- ʟʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʥɹʘ ʨʽʜʠʥʘ 

- ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ  

- ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʟʘʩʦʙʠ 

- ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʨʽʜʠʥʘ 

ʇɺɻ 

ʇɿ 

ʇʉ 

ʇʂʊ 

   ʧʘʩʠʚʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʛʦʣʦʚʢʘ 

   ʧʘʥʜʘʥʥʘ ʟʦʥʘ 

- ʧʨʠʩʪʦʩʫʚʘʥʥʷ-ʩʫʧʫʪʥʠʢ 

- ʧʨʠʣaʜ ʢoʥʪʨoʣʶ ʪoʨʢaʥʥʷ 

ʈɯ 

ʈʊʂ 

- ʨʽʟʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

- ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ 

ʈʊʋ - ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʾ ʫʷʚʠ 

ʉʂʊ - ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʦʨʢʘʥʥʷ 

ʉʆ - ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ 

ʊʆʅʊʆʈ  - ʪʦʥʢʝ ʪʦʨʢʘʥʥʷ 

ʊʈɺɿ 

ʏʇʂ (CNC) 

- ʪʝʦʨʽʷ ʨʦʟʚôʷʟʘʥʥʷ ʚʠʥʘʭʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ 

- ʯʠʩʣʦʚʝ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ (computer 

-  numerical         control) ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ 

 -  

 -  

 -  

 -  
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ʇɽʈɽɼʄʆɺɸ 

 

ʉʫʯʘʩʥʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʢʨʘʾʥʠ ʷʚʣʷʻ ʩʦʙʦʶ ʨʦʟʚʠʥʫʪʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 10000 ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʪʘ 

ʩʝʢʪʦʨʘʣʴʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ, ʧʨʦʜʫʢʮʽʷ ʷʢʦʾ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ  ʝʬʝʢʪʠʚʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʛʽʜʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʾʾ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ. ʅʘ ʜʘʥʠʡ ʯʘʩ, ʥʘ ʞʘʣʴ, ʫ ʜʠʥʘʤʽʮʽ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʧʨʝʚʘʣʶʶʪʴ ʥʝʛʘʪʠʚʥʽ 

ʪʝʥʜʝʥʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʷʢ ʦʙôʻʢʪʠʚʥʠʡ, ʪʘʢ ʽ ʩʫʙôʻʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ʆʜʥʘ ʟ ʥʠʭ ï 

ʥʝʩʪʘʯʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʯʠʭ ʢʘʜʨʽʚ ʜʣʷ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. ʇʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʘ ʦʩʚʽʪʘ ʽ ʻ ʪʠʤ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʧʽʜʛʦʪʦʚʮʽ ʨʦʙʽʪʥʠʯʠʭ ʢʘʜʨʽʚ, ʷʢʠʡ ʟʘʙʦʚôʷʟʘʥʠʡ ʩʚʦʻʯʘʩʥʦ ʪʘ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʯʘʩʦʤ ʟʘʚʜʘʥʥʷ.  ʇʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʘ ʦʩʚʽʪʘ ï ʮʝ 

ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ʚʦʥʘ ʻ ʢʦʤʧʣʝʢʩʦʤ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʚʦʣʦʜʽʥʥʷ 

ʛʨʦʤʘʜʷʥʘʤʠ ʟʥʘʥʥʷʤʠ, ʫʤʽʥʥʷʤʠ ʽ ʥʘʚʠʯʢʘʤʠ ʚ ʦʙʨʘʥʽʡ ʥʠʤʠ ʛʘʣʫʟʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ, 

ʚʠʭʦʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ. ʋ ʩʫʯʘʩʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʫʤʦʚʘʭ ʜʝʨʞʘʚʘ ʧʦʪʨʝʙʫʻ ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʝʩʘʤ ʽ ʩʚʽʪʦʚʠʤ ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʛʦʪʦʚʢʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʨʦʙʽʪʥʠʯʠʭ ʢʘʜʨʽʚ ʽ ʤʦʣʦʜʰʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ, ʩʧʨʦʤʦʞʥʠʭ ʥʘʚʯʘʪʠʩʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʩʚʦʻʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʜʦʙʫʚʘʪʠ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʽʥʰʫ ʧʨʦʬʝʩʽʶ. ʅʘ ʚʠʨʽʰʝʥʥʷ ʮʠʭ 

ʟʘʚʜʘʥʴ ʽ ʩʧʨʷʤʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʦʩʚʽʪʠ.  

ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ. 

ɽʚʦʣʶʮʽʷ ʮʽʻʾ ʛʘʣʫʟʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʦʛʨʝʩʦʤ ʚʝʨʩʪʘʪʦʙʫʜʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʝʪʘʣʦ- 

ʨʽʞʫʯʽ ʚʝʨʩʪʘʪʠ ʨʘʟʦʤ ʟ ʜʝʷʢʠʤʠ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʰʠʥ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʣʘʥʮʶʟʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʪʘ 

ʧʨʠʟʥʘʯʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʦʧʝʨʘʮʽʷʤ ʨʽʟʘʥʥʷ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʧʨʠ ʫʯʘʩʪʽ ʨʦʙʽʪʥʠʢʘ-ʚʝʨʩʪʘʪʥʠʢʘ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʫʶʯʦʛʦ ʢʝʨʫʚʘʥʥʷ ʚʝʨʩʪʘʪʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫ ̒ ʡʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʦʧʝʨʘʪʦʨ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʦ ʨʦʙʽʪʥʠʢʘ-ʚʝʨʩʪʘʪʥʠʢʘ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʦʩʦʙʣʠʚʽ ʚʠʤʦʛʠ, ʥʝʦʙʭʽʜʥʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ 

ʚʝʨʩʪʘʪʥʠʢ ʧʦʚʠʥʝʥ ʫʤʽʪʠ ʧʨʘʮʶʚʘʪʠ ʥʘ ʨʽʟʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ (ʪʦʢʘʨʥʦʤʫ, 

ʬʨʝʟʝʨʥʦʤʫ, ʰʣʽʬʫʚʘʣʴʥʦʤʫ ʡ ʽʥhʠʭ ʚʝʨʩʪʘʪʘʭ), ʩʘʤʦʩʪʽʡʥʦ ʥʘʣʘʛʦʜʞʫʚʘʪʠ 

ʦʙʣʘʜʥʘʥʥʷ, ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʦʙʨʦʙʢʠ, ʫʩʫʚʘʪʠ ʚʽʜʤʦʚʠ, 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʩʚʦ̒ ʾ ʧʨʘʮʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʚʠʤʦʛ ʜʦ ʚʤʽʥʴ ʚʝʨʩʪʘʪʥʠʢʘ, ʟ ʤʝʪʦʶ 

ʰʚʠʜʢʦʛʦ ʡʦʛʦ ʘʜʘʧʪʫʚʘʥʥʷ ʫ ʥʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʨʽʟʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʚ ʨʝʤʦʥʪʥʠʭ ʤʘʡʩʪʝʨʥʷʭ, ʫ ʧʽʜʨʫʯʥʠʢʫ ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ 

ʧʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʦʩʥʦʚʥʽ 
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ʧʦʥʷʪʪʷ ʟ ʪʝʭʥʽʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʣʶʩʘʨʥʫ ʦʙʨʦʙʢʫ, ʪʦʢʘʨʥʫ ʩʧʨʘʚʫ, 

ʤʝʪʘʣʦʦʙʨʦʙʥʽ ʚʝʨʩʪʘʪʠ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ. ɺ 

ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʘʭ ʧʦʩʽʙʥʠʢʘ ʥʘʚʝʜʝʥʽ ʜʦʚʽʜʢʦʚʽ ʚʽʜʦʤʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʨʦʙʽʪʥʠʢʫ ʚ 

ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʥʘ ʥʝʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʄʝʪʦʜʠʯʥʦ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ  ʧʦʙʫʜʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʩʪʝʤʥʦʛʦ 

ʧ̔ ʜʭʦʜʫ ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʧʨʦʬʝʩʽʻʶ çɺʝʨʩʪʘʪʥʠʢ ʰʠʨʦʢʦʛʦ ʧʨʦʬʽʣʶ, ʦʧʝʨʘʪʦʨ 

ʚʝʨʩʪʘʪʽʚ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤè ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʊʝʭʥʦʣʦʛʽʷ ʚʝʨʩʪʘʪʥʠʭ ʨʦʙʽʪè. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4-ʭ ʨʦʟʜʽʣʽʚ: ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʙʝʟʧʝʢʠ, 

ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʣʶʩʘʨʥʝ ʦʙʨʦʙʣʝʥʥʷ, ʚʽʜʦʤʦʩʪʽ 

ʧʨʦ ʪʦʢʘʨʥʫ ʨʦʙʦʪʫ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ. 

 ɼʦʢʪʦʨʦʤ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʄ. ɸ. ɺʘʡʥʪʨʘʫʙʦʤ ʨʦʟʛʣʷʥʫʪʦ: 

ʝʣʝʢʪʨʦʬʽʟʠʯʥʫ ʤʦʜʝʣʴ ʘʙʩʪʨʘʢʪʥʦʛʦ ʚʝʨʩʪʘʪʘ ï ʫ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ (2.9), ʧʦʣɹʦʚʫ 

ʩʪʨʫʢʪʫʨʫ pʽʟaʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʜʝʪʘʣʝʡ ï  ʫ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ (3.1-3.3), 

ʤʝʪʘʣʦʦʙʨʦʙʣʶʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʦʩʥʦʚʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʝʨʩʪʘʪʽʚ ï ʫ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ (4.1), (4.3); ʩʢʣʘʜʝʥʦ ʧʽʩʣʷʤʦʚʫ ʽ 

ʛʣʦʩʘʨʽʡ. 

ɼʦʢʪʦʨʦʤ  ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ ɺ. ʁ. ɿʘʩʝʣʴʩʴʢʠʤ ʪʘ ʢʘʥʜʠʜʘʪʦʤ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ɼ. ɺ. ʇʦʧʦʣʦʚʠʤ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʙʝʟʧʝʢʠ  ̔ʧʦʥʷʪʪʷ 

ʟ ʪʝʭʥʽʯʥʦʾ ʤʝʭʘʥʽʢʠ ʡ ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʝʪʘʣʫ(1), (2); ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʣʶʩʘʨʥʫ ʽ 

ʪʦʢʘʨʥʫ ʦʙʨʦʙʢʫ, ʤʝʪʘʣʦʦʙʨʦʙʥʽ ʚʝʨʩʪʘʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʪʦʢʘʨʥʦʾ 

ʦʙʨʦʙʢʠ ʜʝʪʘʣʝʡ (4.2), (4.4-4.7). 

Pʦʟpʘʭʦʚʘʥʦ ʥʘ ʥʘʫʢʦʚʠʭ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧpʘʮʽʚʥʠʢʽʚ, ʫʯʥʽʚ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ. ʄʘʪʝpʽʘʣ ʧʦʩʽʙʥʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦpʠcʪʘʥʠʡ ʫ ʧʽʜʛʦʪʦʚʮ ̔

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʛʘʣʫʟʽ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦcʚʽʪʠ. 
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ʈʆɿɼɯʃ 1. ʆʉʅʆɺʅɯ ʇʈɸɺʀʃɸ ɹɽɿʇɽʂʀ 

 

1.1. ʆʭʦʨʦʥʘ ʪʘ ʙʝʟʧʝʢʘ ʧʨʘʮʽ, ʝʣʝʢʪʨʦʙʝʟʧʝʢʘ, ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ  

 

ɿʛʽʜʥʦ ʚʠʟʥʘʯʝʥʥ ̫ɻʆʉʊ. ʉʉɹʊ 12.0.002 ï 80, ʦʭʦʨʦʥʘ ʧʨʘʮʽ ï ʩʠʩʪʝʤʘ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʽʯʥʠʭ, 

ʛʽʛʽʻʥʽʯʥʠʭ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ, ʟʙʝʨʝʞʝʥʥʷ 

ʟʜʦʨʦʚ'ʷ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚ ʧʨʦʮʝʩʽ ʧʨʘʮʽ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, 

ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʾʭ ʚʠʨʽʰʝʥʥʷ 

ʤʦʞʣʠʚʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʴ ʨʽʟʥʠʭ ʥʘʫʢ. ʋ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ (ʜʠʚ. ʨʠʩ. 1.1). 

ʆʩʥʦʚʥʠʤʠ ʟʘʭʦʜʘʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʻ [17]: 

V ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʜʦʩʪʫʧʥʦʩʪʽ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ 

ʥʘʧʨʫʛʦʶ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ; 

V ʟʘʭʠʩʪ ʣʶʜʝʡ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʫ ʨʘʟʽ ʫʰʢʦʜʞʝʥʥʷ ʽʟʦʣʷʮʽʾ, ʘ 

ʪʘʢʦʞ ʧʦʷʚʠ ʥʘʧʨʫʛʠ ʥʘ ʢʦʨʧʫʩʘʭ, ʢʦʞʫʭʘʭ ʪʘ ʽʥʰʠʭ ʥʝʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ 

ʯʘʩʪʠʥʘʭ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ; 

V ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ;  

V ʦʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. 

ʅʝʜʦʩʪʫʧʥʽʩʪʴ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʥʘʧʨʫʛʦʶ, 

ʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʽʟʦʣʷʮʽ̒ ʶ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ; ʦʙʛʦʨʦʜʞʝʥʥʷʤ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ; 

ʨʦʟʤʽʱʝʥʥʷʤ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʥʘ ʥʝʜʦʩʪʫʧʥʽʡ ʚʠʩʦʪʽ. 

ɯʟʦʣʷʮʽʷ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʻ ʥʘʡʛʦʣʦʚʥʽʰʠʤ ʟʘʩʦʙʦʤ 

ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ. ɻʦʣʦʚʥʘ ʬʫʥʢʮʽʷ ʽʟʦʣʷʮʽʾ ï ʟʘʧʦʙʽʛʘʪʠ ʧʨʦʭʦʜʞʝʥʥʶ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʯʘʩʪʠʥʠ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʜʦ ʷʢʠʭ ʤʦʞʣʠʚʠʡ ʜʦʪʠʢ ʣʶʜʝʡ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʚʽʜ 

ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ ʜʦ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ. ʅʘʡʙʽʣʴʰʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʧʨʦʚʦʜʽʚ ʪʘ ʢʘʙʝʣʽʚ, ʱʦ ʧʨʦʢʣʘʜʘʁ ʪʴʩʷ ʚ ʞʠʪʣʦʚʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ: 

ʚʠʤʠʢʘʯʽʚ, ʨʦʟʝʪʦʢ, ʟʘʧʦʙʽʞʥʠʢʽʚ ʪʦʱʦ. 

ʉʧʨʘʚʥʘ ʨʦʙʦʪʘ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʪʘ ʙʝʟʧʝʢʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʘʥʫ ʽʟʦʣʷʮʽʾ ʾʭ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ. ʉʪʘʥ ʽʟʦʣʷʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʾʾ ʝʣʝʢʪʨʠʯʥʦʶ ʤʽʮʥʽʩʪʶ, ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʪʘ 

ʝʣʝʢʪʨʠʯʥʠʤ ʦʧʦʨʦʤ. 

ɽʣʝʢʪʨʠʯʥʘ ʤʽʮʥʽʩʪʴ ʽʟʦʣʷʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʾʾ ʥʘ ʧʨʦʙʽʡ 

ʧʽʜʚʠʱʝʥʦʶ (ʧʨʦʪʠ ʨʦʙʦʯʦʾ) ʥʘʧʨʫʛʦʶ, ʜʽʝʣʝʢʪʨʠʯʥʽ ʚʪʨʘʪʠ ï ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ, ʦʧʽʨ ʽʟʦʣʷʮʽʾ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʉʪʘʥ ʽʟʦʣʷʮʽʾ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʝʨʝʜ ʚʚʦʜʦʤ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ, ʘ ʪʘʢʦʞ ʧʝʨʽʦʜʠʯʥʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʪʝʨʤʽʥʠ, ʧʝʨʝʜʙʘʯʝʥʽ 

ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʧʦʥʘʜ 1000 

ɺ ʚʠʢʦʥʫʁʪʴʩʷ ʚʩʽ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʽʟʦʣʷʮʽʾ: ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʦʶ 

ʥʘʧʨʫʛʦʶ, ʚʠʟʥʘʯʝʥʥʷ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʚʪʨʘʪ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ. ɺ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʜʦ 1000 ɺ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʽʟʦʣʷʮʽʾ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʤʽʨʘʤʠ ʾʾ 
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ʦʧʦʨʫ, ʘ ʪʘʢʦʞ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʽʟʦʣʷʮʽʾ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ ʧʽʜʚʠʱʝʥʦʶ 

ʥʘʧʨʫʛʦʶ. 

ʂʦʥʪʨʦʣʴ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʜʦ 1000 ɺ, ʫ ʧʝʨʰʫ 

ʯʝʨʛʫ ʚ ʤʝʨʝʞʘʭ ʟ ʽʟʦʣʴʦʚʘʥʦʶ ʥʝʡʪʨʘʣʣʶ, ʤʘʻ ʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʫʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʋ ʪʘʢʠʭ ʤʝʨʝʞʘʭ ʥʝʙʝʟʧʝʢʘ ʫʨʘʞʝʥʥʷ ʣʶʜʠʥʠ ʚ ʨʘʟʽ 

ʜʦʪʠʢʫ ʜʦ ʧʨʦʚʦʜʫ ʯʠ ʽʥʰʦʛʦ ʧʨʝʜʤʝʪʘ, ʱʦ ʦʧʠʥʠʚʩʷ ʧʽʜ ʬʘʟʥʦʶ ʥʘʧʨʫʛʦʶ, 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʧʨʦʚʦʜʽʚ ʚʽʜʥʦʩʥʦ ʟʝʤʣʽ: ʯʠʤ ʙʽʣʴʰʠʡ ʦʧʽʨ ʽʟʦʣʷʮʽʾ, 

ʪʠʤ ʤʝʥʰʠʡ ʩʪʨʫʤ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʣʶʜʠʥʫ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʦʧʽʨ ʽʟʦʣʷʮʽʾ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ, ʘ ʦʪʞʝ, ʩʚʦʻʯʘʩʥʦ ʧʝʨʝʚʽʨʷʪʠ ʾʾ ʦʧʽʨ. 

ʇʨʦʚʦʜʠʪʠ ʚʠʤʽʨʠ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʧʦʚʠʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ. 

ʆʙʛʦʨʦʜʞʝʥʥʷ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʽ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʦʩʪʘʥʥʴʦʛʦ. ʂʦʨʧʫʩʠ, ʢʦʞʫʭʠ, 

ʦʙʦʣʦʥʢʠ ʙʘʛʘʪʴʦʭ ʪʠʧʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ, ʘʧʘʨʘʪʽʚ ʪʘ ʧʨʠʣʘʜʽʚ ʥʘʜʽʡʥʦ 

ʟʘʭʠɦ ʘʶʪʴ ʩʪʨʫʤʦʧʨʦʚʽʜʥʽ ʯʘʩʪʠʥʠ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ ʜʦ ʥʠʭ. ʇʨʠ 

ʩʧʦʨʫʜʞʝʥʥʽ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʥʝʟʘʭʠʱʝʥʽ ʰʠʥʠ ʪʘ ʧʨʦʚʦʜʠ, ʘ ʪʘʢʦʞ ʧʨʠʣʘʜʠ, 

ʘʧʘʨʘʪʠ, ʨʦʟʧʦʜʽʣʴʥʽ ʱʠʪʢʠ ʪʦʱʦ, ʩʪʨʫʤʦʧʨʦʚʽʜʥʽ ʯʘʩʪʠʥʠ, ʜʦʩʪʫʧʥʽ ʜʣʷ 

ʜʦʪʠʢʘʥʥʷ, ʨʦʟʤʽʱʘʶʪʴ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʢʘʤʝʨʘʭ, ʰʘʬʘʭ, ʱʦ ʟʘʢʨʠʚʘʶʪʴʩʷ 

ʩʫʮʽʣʴʥʠʤʠ ʘʙʦ ʩʽʪʯʘʩʪʠʤʠ ʦʛʦʨʦʜʞʝʥʥʤ̫ʠ. 

ʉʫʮʽʣʴʥʽ ʦʛʦʨʦʜʞʝʥʥʷ ʦʙʦʚ'ʷʟʢʦʚʽ ʜʣʷ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ 

ʤʽʩʮʷʭ, ʜʝ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʣʶʜʠ, ʷʢʽ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. 

ʉʽʪʯʘʩʪʽ ʦʛʦʨʦʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ, ʜʦ ʷʢʠʭ 

ʤʘʶʪʴ ʜʦʩʪʫʧ ʪʽʣʴʢʠ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʧʨʘʮʽʚʥʠʢʠ. 

ʈʦʟʤʽʱʝʥʥʷ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʥʘ ʥʝʜʦʩʪʫʧʥʽʡ ʜʣʷ ʜʦʪʠʢʫ 

ʚʠʩʦʪʽ ʧʨʦʚʘʜʠʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʽʟʦʣʷʮʽʷ ʘʙʦ ʦʛʦʨʦʜʞʝʥʥʷ ʾʭ ʩʪʘʻ 

ʥʝʤʦʞʣʠʚʠʤ ʪʘ ʥʝʜʦʮʽʣʴʥʠʤ. ɺʦʯʝʚʠʜʴ, ʱʦ ʧʨʦʚʦʜʠ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʦʙʛʦʨʦʜʞʫʚʘʪʠ ʘʙʦ ʽʟʦʣʶʚʘʪʠ ʥʝʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʘʪʤʦʩʬʝʨʠ ʪʘʢʘ ʽʟʦʣʷʮʽʷ ʰʚʠʜʢʦ ʨʫʡʥʫʻʪʴʩʷ, ʪʦʤʫ ʥʘ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, çʛʦʣʽè ʧʨʦʚʦʜʠ. ʍʦʯʘ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʩʘʤʦʥʝʩʫʯʽ ʽʟʦʣʴʦʚʘʥʽ ʧʨʦʚʦʜʠ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʥʘʧʨʫʛʦʶ ʜʦ 1000 ɺ, ʷʢʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʣʽʥʽʷʤʠ ʟ 

çʛʦʣʠʤʠè ʧʨʦʚʦʜʘʤʠ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ, ʫ ʨʘʟʽ 

ʧʦʨʫʰʝʥʥʷ ʽʟʦʣʷʮʽʾ ʪʘ ʧʦʷʚʠ ʥʘʧʨʫʛʠ ʥʘ ʢʦʨʧʫʩʘʭ, ʢʦʞʫʭʘʭ ʪʘ ʽʥʰʠʭ 

ʥʝʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʟʘʭʠʩʥʽ 

ʟʘʩʦʙʠ [16]: 

V ʟʘʭʠʩʥʝ ʟʘʟʝʤʣʝʥʥʷ; 

V ʟʘʥʫʣʝʥʥʷ; 

V ʟʘʭʠʩʥʝ ʚʽʜʢʣʶʯʝʥʥʷ; 

V ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʾ ʥʘʧʨʫʛʠ; 

V ʟʘʭʠʩʥʝ ʨʦʟʜʽʣʝʥʥʷ ʤʝʨʝʞʽ; 

V ʧʦʜʚʽʡʥʘ ʽʟʦʣʷʮʽʷ; 

V ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ. 
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ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ 

ʢʘʪʝʛʦʨʽʾ: ʟʘʩʦʙʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʽ ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʏʘʩʪʠʥʠ ʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ (ʧʦʩʪʽʡʥʽ ʦʛʦʨʦʜʞʝʥʥʷ, 

ʩʪʘʮʽʦʥʘʨʥʽ ʟʘʟʝʤʣʶʚʘʣʴʥʽ ʥʦʞʽ ʪʦʱʦ), ʱʦ ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ, ʚ 

ʧʦʥʷʪʪʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʥʝ ʚʭʦʜʷʪʴ. 

ɼʦ ʝʣʝʢʪʨʦʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ ʥʘʣʝʞʘʪʴ: ʽʟʦʣʷʮʽʡʥʽ ʰʪʘʥʛʠ (ʦʧʝʨʘʪʠʚʥʽ, ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʟʝʤʣʝʥʴ, ʚʠʤʽʨʶʚʘʣʴʥʽ), ʽʟʦʣʶʚʘʣʴʥʽ (ʜʣʷ ʦʧʝʨʘʮʽʡ ʽʟ ʟʘʧʦ-

ʙʽʞʥʠʢʘʤʠ) ʪʘ ʝʣʝʢʪʨʦʚʠʤʽʨʶʚʘʣʴʥʽ ʢʣʽʱʽ, ʧʦʢʘʟʥʠʢʠ ʥʘʧʨʫʛʠ, ʧʦʢʘʞʯʠʢʠ 

ʥʘʧʨʫʛʠ ʜʣʷ ʬʘʟʫʚʘʥʥʷ; ʽʟʦʣʷʮʽʡʥ ̔ʧʨʠʩʪʨʦʾ ʪʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʝʤʦʥʪʥʠʭ 

ʨʦʙʽʪ ʧʽʜ ʥʘʧʨʫʛʦʶ ʧʦʥʘʜ 1000 ɺ ʪʘ ʩʣʶʩʘʨʥʦ-ʤʦʥʪʘʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟ 

ʽʟʦʣʷʮʽʡ- ʥʠʤʠ ʨʫʢʦʷʪʢʘʤʠ ʜʣʷ ʨʦʙʦʪʠ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʥʘʧʨʫʛʦʶ ʜʦ 1000 

ɺ; ʜʽʝʣʝʢʪʨʠʯʥʽ ʨʫʢʘʚʠʮʽ, ʙʦʪʠ, ʢʘʣʦʰʽ, ʢʠʣʠʤʠ, ʽʟʦʣʷʮʽʡʥ ̔ ʧʽʜʩʪʘʚʢʠ ʪʘ 

ʥʘʢʣʘʜʢʠ;  ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʝʢʨʘʥʫʶʯʽ ʢʦʤʧʣʝʢʪʠ; ʧʝʨʝʥʦʩʥʽ ʟʘʟʝʤʣʝʥʥʷ; ʟʘʭʠʩʥʽ 

ʦʛʦʨʦʞʽ ʽ ʜʽʝʣʝʢʪʨʠʯʥʽ ʢʦʚʧʘʢʠ; ʧʣʘʢʘʪʠ ʪʘ ʟʥʘʢʠ ʙʝʟʧʝʢʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʢʪʨʦʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜ ʯʘʩ ʨʦʙʽʪ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ 

ʥʘʧʨʫʛʦʶ ʧʦʥʘʜ 1000 ɺ ʥʘʣʝʞʘʪʴ: ʽʟʦʣʷʮʽʡʥ ̔ ʰʪʘʥʛʠ; ʽʟʦʣʷʮʽʡʥ ̔ ʪʘ 

ʝʣʝʢʪʨʦʚʠʤʽʨʶʚʘʣʴʥʽ ʢʣʽʱʽ; ʧʦʢʘʞʯʠʢʠ ʥʘʧʨʫʛʠ; ʧʦʢʘʞʯʠʢʠ ʥʘʧʨʫʛʠ ʜʣʷ 

ʬʘʟʫʚʘʥʥʷ. 

ɯʟʦʣ̫ʮʽʡʥ ̔ ʯʘʩʪʠʥʠ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʟ 

ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʽ ʩʪʽʡʢʠʤʠ ʜʽʝʣʝʢʪʨʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʙʠʨʘʶʪʴ ʚʦʣʦʛʫ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʢʨʠʪʽ ʚʦʣʦʛʦʩʪʽʡʢʠʤ ʣʘʢʦʤ ʽ 

ʤʘʪʠ ʛʣʘʜʢʫ ʧʦʚʝʨʭʥʶ, ʙʝʟ ʪʨʽʱʠʥ, ʨʦʟʰʘʨʫʚʘʥʴ ʽ ʧʦʜʨʷʧʠʥ. 

ɼʦ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʢʪʨʦʟʘʭʠʩʥʠʭ ʟʘʩʦʙ̔ ʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʥʘʧʨʫʛʦʶ ʧʦʥʘʜ 1000 ɺ, ʥʘʣʝʞʘʪʴ: ʜʽʝʣʝʢʪʨʠʯʥʽ ʨʫʢʘʚʠʯʢʠ; 

ʜʽʝʣʝʢʪʨʠʯʥʽ ʙʦʪʠ; ʜʽʝʣʝʢʪʨʠʯʥʽ ʢʠʣʠʤʠ; ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʝʢʨʘʥʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʪʠ; 

ʽʟʦʣʷʮʽʡʥ ̔ʧʽʜʩʪʘʚʢʠ ʽ ʥʘʢʣʘʜʢʠ; ʜʽʝʣʝʢʪʨʠʯʥʽ ʢʦʚʧʘʢʠ; ʧʝʨʝʥʦʩʥʽ ʟʘʟʝʤʣʝʥʥʷ; 

ʟʘʭʠʩʥʽ ʦʛʦʨʦʞʽ; ʧʣʘʢʘʪʠ ʪʘ ʟʥʘʢʠ ʙʝʟʧʝʢʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʢʪʨʦʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʥʘʧʨʫʛʦʶ ʜʦ 1000 ɺ, ʥʘʣʝʞʘʪʴ: ʽʟʦʣʷʮʽʡʥ ̔ʰʪʘʥʛʠ; ʽʟʦʣʷʮʽʡʥ ̔

ʪʘ ʝʣʝʢʪʨʦʚʠʤʽʨʶʚʘʣʴʥʽ ʢʣʽʱʽ; ʧʦʢʘʟʥʠʢʠ ʥʘʧʨʫʛʠ; ʜʽʝʣʝʢʪʨʠʯʥʽ ʨʫʢʘʚʠʯʢʠ; 

ʩʣʶʩʘʨʥʦ-ʤʦʥʪʘʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟ ̔ ʟʦʣʷʮʽʡʥʠʤʠ ʨʫʢʦʷʪʢʘʤʠ; ʧʝʨʝʥʦʩʥʽ 

ʟʘʟʝʤʣʝʥʥʷ. 

ɼʦ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʢʪʨʦʟʘʭʠʩʥʠʭ ʟʘʩʦʙʽʚ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʜʦ 1000 ɺ 

ʥʘʣʝʞʘʪʴ: ʜʽʝʣʝʢʪʨʠʯʥʽ ʢʘʣʦʰʽ; ʜʽʝʣʝʢʪʨʠʯʥʽ ʢʠʣʠʤʠ; ʧʝʨʝʥʦʩʥʽ ʟʘʟʝʤʣʝʥʥʷ; 

ʽʟʦʣʷʮʽʡʥʽ ʧʽʜʩʪʘʚʢʠ ʽ ʥʘʢʣʘʜʢʠ; ʟʘʭʠʩʥʽ ʦʛʦʨʦʞʽ, ʧʣʘʢʘʪʠ ʪʘ ʟʥʘʢʠ ʙʝʟʧʝʢʠ. 

ɺʠʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʠʭ ʧʝʨʝʤʠʢʘʥʴ ʪʘ ʥʘ 

ʽʥʰʠʭ ʨʦʙʦʪʘʭ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʽʩʮʝʚʠʤʠ ʫʤʦʚʘʤʠ ʥʘ 

ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ ʇʨʘʚʠʣ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʽʥʰʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʝʣʝʢʪʨʦʟʘʭʠʩʪʫ, ʜʦʩʪʘʪʥʽʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʛʦ ʜʦʜʘʪʢʦʚʦʛʦ, ʟʘ ʚʠʥʷʪʢʦʤ ʟʚʽʣʴʥʝʥʥʷ ʧʦʪʝʨʧʽʣʦʛʦ ʚʽʜ 

ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ, ʢʦʣʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʧʨʫʛʠ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʦʞ ʜʽʝʣʝʢʪʨʠʯʥʝ ʚʟʫʪʪʷ. 
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ʇʨʘʮʽʚʥʠʢʠ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʽ ʫʩʽʤʘ ʥʝʦʙʭʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ, ʱʦ ʫʙʝʟʧʝʯʫʻ ʾʭ ʨʦʙʦʪʫ. 

ɿʘʩʦʙʠ ʟʘʭʠʩʪʫ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩ ̫ʷʢ ʽʥʚʝʥʪʘʨʥʽ ʚ ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʠʭ ʧʽʜʩʪʘʥʮʽʷʭ ʽ ʚ 

ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʫʥʢʪʘʭ ʝʣʝʢʪʨʦʤʝʨʝʞ ʘʙʦ ʚʢʣʶʯʘʪʠʩʴ ʜʦ ʽʥʚʝʥʪʘʨʥʦʾ ʚʣʘʩʥʦʩʪʽ 

ʦʧʝʨʘʪʠʚʥʦ-ʚʠʾʟʥʠʭ ʙʨʠʛʘʜ, ʙʨʠʛʘʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʨʝʤʦʥʪʫ, ʧʝʨʝʩʫʚʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʚʠʜʘʚʘʪʠʩʷ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʚʦʻʯʘʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʚʠʧʨʦʙʫʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ 

ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʶ ʧʨʘʚʠʣʴʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʨʝʟʝʨʚʫ, ʩʚʦʻʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʦʛʣʷʜʽʚ ʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʚʠʣʫʯʝʥʥʷ 

ʥʝʧʨʠʜʘʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʟʘ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙʣʽʢʫ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʢʝʨʽʚʥʠʢʽʚ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʘ ʚ ʮʽʣʦʤʫ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ ï ʥʘ ʢʝʨʽʚʥʠʢʘ 

(ʚʣʘʩʥʠʢʘ). 

ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ï ʮʝ ʩʪʘʥ ʦʙ'ʻʢʪʘ, ʧʨʠ ʷʢʦʤʫ ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʞʝʞʽ, ʘ ʚ ʨʘʟʽ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʧʦ ʫʩʫʥʝʥʥʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʦʞʝʞʽ ʥʘ ʣʶʜʝʡ, ʩʧʦʨʫʜʠ ʽ 

ʤʘʪʝʨʽʘʣʴʥʽ ʮʽʥʥʦʩʪʽ. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʟʘʭʦʜʘʤʠ 

ʧʦʞʝʞʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʘʢʪʠʚʥʦʛʦ ʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ. ʇʦʞʝʞʥʘ 

ʧʨʦʬʽʣʘʢʪʠʢʘ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʞʝʞʽ 

ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʾʾ ʥʘʩʣʽʜʢʽʚ. ɸʢʪʠʚʥʘ ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ï ʟʘʭʦʜʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʩʧʽʰʥʫ ʙʦʨʦʪʴʙʫ ʟ ʧʦʞʝʞʘʤʠ ʘʙʦ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʶ 

ʩʠʪʫʘʮʽ̒ ʶ. 

ʉʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʩʠʣ ʽ ʟʘʩʦʙʽʚ, ʘ 

ʪʘʢʦʞ ʟʘʭʦʜʽʚ ʧʨʘʚʦʚʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʙʦʨʦʪʴʙʫ ʟ ʧʦʞʝʞʘʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʻ ʦʨʛʘʥʠ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʦʨʛʘʥʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʧʽʜʧʨʠʻʤʩʪʚʘ, ʛʨʦʤʘʜʷʥʠ, 

ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ.  

 ʆʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʻ: 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʠʭ ʟʘʭʦʜʽʚ ʫ ʛʘʣʫʟʽ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʩʪʚʦʨʝʥʥʷ ʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʾʾ ʜʽʷʣʴʥʦʩʪʽ; 

ʨʦʟʨʦʙʢʘ ʽ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʨʝʘʣʽʟʘʮʽʷ ʧʨʘʚ, ʦʙʦʚ'ʷʟʢʽʚ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʛʘʣʫʟʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʦʾ 

ʧʨʦʧʘʛʘʥʜʠ ʪʘ ʥʘʚʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʘʭʦʜʘʤ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʩʧʨʠʷʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʜʦʙʨʦʚʽʣʴʥʠʭ ʧʦʞʝʞʥʠʭ ʦʙ'ʻʜʥʘʥʴ ʪʘ ʦʙ'ʻʜʥʘʥʴ ʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ; 

ʟʘʣʫʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʬʝʨʽ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ; ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʧʦʞʝʞʥʦʛʦ ʥʘʛʣʷʜʫ ʪʘ ʽʥʰʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʬʫʥʢʮʽʡ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʞʝʞʥʦ-

ʪʝʭʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʫ ʛʘʣʫʟʽ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ; ʣʽʮʝʥʟʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ (ʨʦʙʽʪ, ʧʦʩʣʫʛ) ʚ ʛʘʣʫʟʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʩʣʫʛ ʫ ʛʘʣʫʟʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʧʨʦʪʠʧʦʞʝʞʥʝ 

ʩʪʨʘʭʫʚʘʥʥʷ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʜʘʪʢʦʚʠʭ ʧʽʣʴʛ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʽʥʰʠʭ ʟʘʭʦʜʽʚ 
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ʩʦʮʽʘʣʴʥʦʛʦ ʡ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; 

ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʝʨh ʦʯʝʨʛʦʚʠʭ ʘʚʘʨʽʡʥʦ-

ʨʷʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ; ʦʙʣʽʢ ʧʦʞʝʞ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʛʦ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʨʝʞʠʤʫ [38, 41]. 

ɺʠʨʦʙʥʠʯʽ ʦʙ'ʻʢʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ, 

ʪʦʤʫ ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʪʁʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʷʚʥʽʩʪʶ 

ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʟʨʽʜʞʝʥʠʭ ʛʦʨʶʯʠʭ ʛʘʟʽʚ, ʪʚʝʨʜʠʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʝʣʠʢʦ  ʁʦʩʥʘʱʝʥʽʩʪʶ ʝʣʝʢʪʨʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʦʱʦ.  

 ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʞʝʞ ʥʘʡʯʘʩʪʽʰʝ ʙʫʚʘʶʪʴ:  

 1) ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ï 33%;  

 2) ʥʝʩʧʨʘʚʥʽʩʪʴ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ï 16%; 

 3) ʧʦʛʘʥʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ ï 13%;  

 4) ʩʘʤʦʟʘʡʤʘʥʥʷ ʧʨʦʤʘʩʣʝʥʦʛʦ ʛʘʥʯʽʨ'ʷ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ï 10%.  

ɼʞʝʨʝʣʘʤʠ ʟʘʡʤʘʥʥʷ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ: ʚʽʜʢʨʠʪʠʡ ʚʦʛʦʥʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʨʦʟʧʝʯʝʥʽ ʘʙʦ ʥʘʛʨʽʪʽ ʩʪʽʥʢʠ ʘʧʘʨʘʪʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, 

ʽʩʢʨʠ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʪʘʪʠʯʥʘ ʝʣʝʢʪʨʠʢʘ, ʽʩʢʨʠ ʫʜʘʨʫ ʽ ʪʝʨʪʷ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʜʞʝʨʝʣʦʤ ʟʘʧʘʣʝʥʥʷ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʧʦʨʫʰʝʥʥʷ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʟʙʝʨʽʛʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʥʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʚʦʛʥʶ ʬʘʢʝʣʽʚ, 

ʧʘʷʣʴʥʠʭ ʣʘʤʧ, ʢʫʨʽʥʥʷ ʚ ʟʘʙʦʨʦʥʝʥʠʭ ʤʽʩʮʷ, ʥʝʚʠʢʦʥʘʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʭ 

ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʞʝʞʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʚʠʥʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʪʘ ʽʥ.  

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʠʪʠ ʚʞʝ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʧʦʞʝʞʦ- ʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʽ 

ʧʨʠʯʠʥʠ ʘʚʘʨʽʡ, ʚʠʟʥʘʯʠʪʠ ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ 

ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ ʧʦʞʝʞʦ- ʽ ʚʠʙʫʭʦʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʟʘʭʠʩʪʫ.  

ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʫ ʧʨʦʚʝʜʝʥʥʽ ʮʠʭ ʨʦʙʽʪ ʻ ʟʥʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ʫʤʦʚ 

ʛʦʨʽʥʥʷ ʽ ʚʠʙʫʭʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʩʧʦʩʦʙʽʚ ʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʞʝʞʽ ʡ ʚʠʙʫʭʫ.  

ɿʘʭʦʜʠ ʟ ʧʦʞʝʞʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʪʝʭʥʽʯʥʽ, 

ʨʝʞʠʤʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ.  

ɼʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʞʝʞʽ ʟ ʦʜʥʽʻʾ ʙʫʜʽʚʣʽ ʥʘ ʽʥʰ ̔ʤʽʞ 

ʥʠʤʠ ʚʣʘʰʪʦʚʫʶʪʴ ʧʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʨʠʚʠ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʪʠʧʦʞʝʞʥʠʭ 

ʨʦʟʨʠʚʽʚ ʚʠʭʦʜʷʪʴ ʟ ʪʦʛʦ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʱʦʜʦ ʤʦʞʣʠʚʦʛʦ ʟʘʡʤʘʥʥʷ 

ʩʫʩʽʜʥʽʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʩʪʘʥʦʚʠʪʴ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʚʦʛʥʠʱʘ 

ʧʦʞʝʞʽ. ʂʽʣʴʢʽʩʪ ɹʧʨʠʡʥʷʪʦʾ ʪʝʧʣʦʪʠ ʩʫʩʽʜʥʴʦʶ ʟ ʧʘʣʘʶʯʠʤ ʦʙ'ʻʢʪʦʤ ʙʫʜʽʚʣʝʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʣʠʚʘ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʣʫʤ'ʷ, ʚʝʣʠʯʠʥʠ 

ʚʠʧʨʦʤʽʥʶʶʯʦʾ ʧʦʚʝʨʭʥʽ, ʧʣʦʱʽ ʩʚʽʪʣʦʚʠʭ ʧʨʦʨʽʟʽʚ, ʛʨʫʧʠ ʟʘʡʤʠʩʪʦʩʪʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʥʘʷʚʥʦʩʪʽ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʧʝʨʝʧʦʥ, ʚʟʘʻʤʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʦʱʦ.  

ɼʦ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʧʝʨʝʰʢʦʜ ʚʽʜʥʦʩʷʪʴ: ʩʪʽʥʠ, ʧʝʨʝʛʦʨʦʜʢʠ, ʧʝʨʝʢʨʠʪʪʷ, 

ʜʚʝʨʽ, ʚʦʨʦʪʘ, ʣʶʢʠ, ʪʘʤʙʫʨ-ʰʣʶʟʠ ʽ ʚʽʢʥʘ. ʇʨʦʪʠʧʦʞʝʞʥʽ ʩʪʽʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʚʠʢʦʥʘʥʽ ʟ ʥʝʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʘʪʠ ʤʝʞʫ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʥʝ ʤʝʥʰʝ 2.5 ʛʦʜʠʥ 

ʽ ʩʧʠʨʘʪʠʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʠ. ʇʨʦʪʠʧʦʞʝʞʥʽ ʩʪʽʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʩʪʽʡʢʽʩʪʴ ʟ 
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ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʦʜʥʦʙʽʯʥʦʛʦ ʦʙʚʘʣʝʥʥʷ ʧʝʨʝʢʨʠʪʪʽʚ ʪʘ ʽʥʰʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʧʦʞʝʞʽ.  

ʇʨʦʪʠʧʦʞʝʞʥʽ ʜʚʝʨʽ, ʚʽʢʥʘ ʽ ʚʦʨʦʪʘ ʚ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʩʪʽʥʘʭ ʧʦʚʠʥʥʽ 

ʤʘʪʠ ʤʝʞʫ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ï ʥʝ ʤʝʥʰʝ 1,2 ʛʦʜʠʥʠ, ʘ ʧʨʦʪʠʧʦʞʝʞʥʽ ʧʝʨʝʢʨʠʪʪʷ ï 

ʥʝ ʤʝʥʰʝ 1 ʛʦʜʠʥʠ. ʊʘʢʽ ʧʝʨʝʢʨʠʪʪʷ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʪʚʦʨʽʚ, ʯʝʨʝʟ ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʦʥʠʢʘʪʠ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʧʨʠ ʧʦʞʝʞʽ.  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʜʠʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ 

ʙʝʟʧʝʯʥʫ ʝʚʘʢʫʘʮʽʶ ʣʶʜʝʡ ʥʘ ʚʠʧʘʜʦʢ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞʽ. ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞʽ ʣʶʜʠ ʧʦʚʠʥʥʽ ʧʦʢʠʥʫʪʠ 

ʧʨʠʤʽʱʝʥʥʷ ʧʨʦʪʷʛʦʤ ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʘʩʫ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʢʦʨʦʪʰʦ  ʁ ʚ̔ ʜʩʪʘʥʥʶ ʚʽʜ ʤʽʩʮʷ ʾʭʥʴʦʛʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʜʦ ʚʠʭʦʜʫ ʥʘʟʦʚʥʽ.  

ʂʽʣʴʢʽʩʪʴ ʝʚʘʢʫʘʮʽʡʥʠʭ ʚʠʭʦʜʽʚ ʟ ʙʫʜʽʚʝʣʴ, 

ʧʨʠʤʽʱʝʥʴ ʪʘ ʟ ʢʦʞʥʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʠʥʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʦʟʨʘʭʫʥʢʦʤ, ʘʣʝ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ ʜʚʦʭ. 

ɽʚʘʢʫʘʮʽʡʥʽ ʚʠʭʦʜʠ ʧʦʚʠʥʥʽ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ 

ʟʦʩʝʨʝʜʞʝʥʦ. ʇʨʠ ʮʴʦʤʫ ʣʽʬʪʠ ʪʘ ʽʥʰʽ ʤʝʭʘʥʽʯʥʽ ʟʘʩʦʙʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʣʶʜʝʡ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʚʨʘʭʦʚʫʶʪʴ. 

ʐʠʨʠʥʘ ʜʽʣʷʥʦʢ ʰʣʷʭʽʚ ʝʚʘʢʫʘʮʽʾ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 1 ʤ, 

ʘ ʜʚʝʨʝʡ ʥʘ ʰʣʭ̫ʘʭ ʝʚʘʢʫʘʮʽʾ ï ʥʝ ʤʝʥʰ 0,8 ʤ. ʐʠʨʠʥʘ 

ʟʦʚʥʽʰʥʽʭ ʜʚʝʨʝʡ ʩʭʦʜʦʚʠʭ ʢʣʽʪʦʢ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ 

ʤʝʥhʦ  ʁʰʠʨʠʥʠ ʤʘʨʰʫ ʩʭʦʜʽʚ, ʚʠʩʦʪʘ ʧʨʦʭʦʜʫ ʥʘ ʰʣʷʭʘʭ 

ʝʚʘʢʫʘʮʽʾ ï ʥʝ ʤʝʥʰʦʶ 2 ʤ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʜʠʥʢʽʚ ʽ 

ʩʧʦʨʫʜ ʜʣʷ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠʩʷ 

ʪʘʢʽ ʚʠʜʠ ʩʭʦʜʦʚʠʭ ʢʣʽʪʠʥ ʪʘ ʩʭʦʜʽʚ: ʥʝʟʘʜʠʤʣʶʚʘʥʽ 

ʩʭʦʜʦʚʽ ʢʣʽʪʠʥʠ (ʩʧʦʣʫʯʝʥʽ ʟ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʽʪʨʷʥʦʾ 

ʟʦʥʦʶ ʘʙʦ ʦʙʣʘʜʥʘʥʽ ʪʝʭʥʽʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʧʽʜʧʦʨʫ ʧʦʚʽʪʨʷ); ʟʘʢʨʠʪʽ 

ʢʣʽʪʠʥʠ ʟ ʧʨʠʨʦʜʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ ʯʝʨʝʟ ʚʽʢʥʘ ʫ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥʘʭ; ʟʘʢʨʠʪʽ 

ʩʭʦʜʦʚʽ ʢʣʽʪʠʥʠ ʙʝʟ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ; ʚʥʫʪʨʽʰʥʽ ʚʽʜʢʨʠʪʽ ʩʭʦʜʠ (ʙʝʟ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ); ʟʦʚʥʽʰʥʽ ʚʽʜʢʨʠʪʽ ʩʭʦʜʠ. ɼʣʷ ʙʫʜʠʥʢʽʚ ʟ 

ʧʝʨʝʧʘʜʘʤʠ ʚʠʩʦʪ ʩʣʽʜ ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʞʝʞʥʽ ʜʨʘʙʠʥʠ. 

 

1.2. ɹʝʟʧʝʢʘ ʧʨʘʮʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥ ̫ ʨʦʙʽʪ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ 

 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩ̫ ʥʘʩʪʫʧʥʠʭ ʪʘʢʠʭ ʧʨʘʚʠʣ. 

ɼʦ ʧʦʯʘʪʢʫ ʨʦʙʽʪ. 

ʋʚʘʞʥʦ ʦʟʥʘʡʦʤʠʪʠʩ ̫ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʚʽʜʜʽʣʫ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʜʘʥʦʛʦ ʬʘʭʫ. 

ʆʪʨʠʤʘʪʠ ʽʥʩʪʨʫʢʪʘʞ ʤʘʡʩʪʨʘ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʚʠʜʽʚ 

ʨʦʙʽʪ ʥʘ ʜʘʥʠʡ ʨʦʙʦʯʠʡ ʜʝʥʴ. 

ʋʧʦʨʷʜʢʫʚʘʪʠ ʨʦʙʦʯʠʡ ʦʜʷʛ, ʟʘʩʪʽʙʥʫʪʠ ˇʫʜʟʠʢʠ ʥʘ ʨʫʢʘʚʘʭ, ʟʘʧʨʘʚʠʪʠ 

ʢʦʤʙʽʥʝʟʦʥ, ʧʨʠʙʨʘʪʠ ʚʦʣʦʩʩʷ ʧʽʜ ʛʦʣʦʚʥʠʡ ʫʙʽʨ (ʨʠʩ. 1.2), ʦʩʢʽʣʴʢʠ ʥʝʜʙʘʣʽʩʪʴ 

ʈʠʩ. 1.1. ʉʧʝʮʦʜʷʛ 

ʨʦʙʽʪʥʠʢʘ ï ʝʨʩʪʘʪʥʠʢʘ 
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ʫ ʨʦʙʦʯʦʤʫ ʦʜʷʟʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʦʨʛʘʥʟ̔ʤʫ ʣʶʜʠʥʠ 

ʚʥʘʩʣʽʜʦʢ ʧʦʧʘʜʘʥʥ ̫ʦʜʷʛʫ ʚ ʟʦʥʫ ʜʽʾ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʚʝʨʩʪʘʪʘ. 

ʇʝʨʝʩʚʽʜʯʠʪʠʩʴ ʫ ʩʧʨʘʚʥʦʩʪʽ ʚʝʨʩʪʘʪʘ, ʘ ʩʘʤʝ: ʥʘʷʚʥʦʩʪʽ ʟʘʭʠʩʥʠʭ ʢʦʞʫʭʽʚ 

ʟʫʙʯʘʪʠʭ ʧʝʨʝʜʘʯ, ʧʨʠʚʦʜʥʠʭ ʧʘʩʽʚ; ʟʨʫʯʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʚʽʪʠʣʴʥʠʢʽʚ ʤʽʩʮʝ-

ʚʦʛʦ ʦʩʚʽʪʣʝʥʥʷ (ʩʚʽʪʣʦ ʥʝ ʧʦʚʠʥʥʦ ʩʣʽʧʠʪʠ ʦʯʽ); ʧʝʨʝʚʽʨʠʪʠ ʚʝʨʩʪʘʪ ʥʘ 

ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʡ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʩʧʨʘʚʥʦʩʪʽ ʢʥʦʧʦʢ çʇʫʩʢè ʽ çʉʪʦʧè, ʦʨʛʘʥʽʚ 

ʢʝʨʫʚʘʥʥʷ, ʛʘʣʴʤ, ʩʠʩʪʝʤ ʟʤʘʱʫʚʘʥʥʷ ʡ ʦʭʦʣʦʜʞʫʚʘʥʥʷ, ʧʽʜʡʦʤʥʠʭ ʽ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʝʨʝʚʽʨʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʟʘʟʝʤʣʝʥʥʷ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʰʘʬʠ ʟ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷʤ ʽ ʩʪʘʥʠʥʠ. 

ʋʧʦʨʷʜʢʫʚʘʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ ï ʧʨʠʙʨʘʪʠ ʚʩʝ ʟʘʡʚʝ ʟ ʚʝʨʩʪʘʪʘ ʡ ʟʦʥʠ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʟʨʫʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʘʨʫ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʽ ʜʝʪʘʣʝʡ, ʧʝʨʝʚʽʨʠʪʠ 

ʩʧʨʘʚʥʽʩʪʴ ʜʝʨʝʚ'ʷʥʦʾ ʨʝʰʪ̔ʢʠ. 

ʇʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʫ ʚʝʨʩʪʘʪʽ ʪʘ ʡʦʛʦ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʽ ʥʝʛʘʡʥʦ ʧʦʚʽʜʦ-

ʤʠʪʠ ʤʘʡʩʪʨʘ ʘʙʦ ʯʝʨʛʦʚʦʛʦ ʩʣʶʩʘʨʷ (ʝʣʝʢʪʨʠʢʘ), ʽ ʜʦ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʦ 

ʨʦʙʦʪʠ ʥʝ ʧʨʠʩʪʫʧʘʪʠ. 

ɺʩʪʘʥʦʚʣʶʶʯʠ ʽ ʟʥʽʤʘʶʯʠ ʟʘʛʦʪʦʚʢʠ ʤʘʩʦʶ ʧʦʥʘʜ 20 ʢʛ, ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʧʽʜʡʦʤʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʧʨʠ ʮʴʦʤʫ ʥʘʜʽʡʥʦ ʩʪʨʦʧʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ; ʟʚʽʣʴʥʷʪʠ 

ʟʘʛʦʪʦʚʢʫ ʚʽʜ ʧʽʜʚʽʩʫ ʣʠʰʝ ʧʽʩʣʷ ʾʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ 

ʚʝʨʩʪʘʪʽ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʟʥʽʤʘʥʥʷ ʚʘʞʢʦʛʦ ʧʘʪʨʦʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʤ 

ʧʨʠʩʪʨʦʻʤ. 

ʇʽʜ ʯʘʩ ʟʘʪʦʯʫʚʘʥʥʷ ʥʝ ʧʽʜʚʦʜʠʪʠ ʽʥʩʪʨʫʤʝʥʪ ʜʦ ʪʦʨʮʷ ʧʣʦʩʢʦʛʦ ʢʨʫʛʘ; ʥʝ 

ʜʦʧʫʩʢʘʪʠ ʚʝʣʠʢʦʛʦ ʟʘʟʦʨʫ ʤʽʞ ʧʽʜʨʫʯʥʠʢʦʤ ʽ ʢʨʫʛʦʤ, ʥʝ ʧʨʠʪʠʩʢʫʚʘʪʠ ʽʥ-

ʩʪʨʫʤʝʥʪ ʜʦ ʢʨʫʛʘ ʟ ʚʝʣʠʢʠʤ ʟʫʩʠʣʣʷʤ; ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʟʘʭʠʩʥʠʤ ʱʠʪʢʦʤ ʘʙʦ 

ʦʢʫʣʷʨʘʤʠ. 

ʆʪʨʠʤʘʚʰʠ ʽʥʩʪʨʫʤʝʥʪ ʟ ʢʦʤʦʨʠ, ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʝʤʘʻ ʟʘʙʦʾʥ ʥʘ 

ʢʦʥʫʩʥʠʭ ʭʚʦʩʪʦʚʠʢʘʭ, ʪʨʽʱʠʥ ʫ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʧʣʘʩʪʠʥʢʘʭ, ʩʢʦʣʽʚ ʘʙʦ 

ʚʠʢʨʠʰʫʚʘʥʴ ʥʘ ʨʟ̔ʘʣʴʥʠʭ ʢʨʦʤʢʘʭ ʽ ʯʠ ʥʘʜʽʡʥʠʤ ʻ ʤʝʭʘʥʽʯʥʝ ʢʨʽʧʣʝʥʥʷ 

ʧʣʘʩʪʠʥʢʠ. 

ʅʝ ʟʥʽʤʘʪʠ ʽ ʥʝ ʚʽʜʢʨʠʚʘʪʠ ʟʘʭʠʩʥʦʾ ʦʛʦʨʦʞʽ ʪʘ ʟʘʧʦʙʽʞʥʠʭ ʧʨʠʩʪʨʦʷʭ: ʥʝ 

ʟʥʽʤʘʪʠ ʱʠʪʢʠ ʟ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʥʝ ʚʽʜʯʠʥʷʪʠ ʜʚʝʨʝʡ ʝʣʝʢʪʨʦʰʘʬʠ, ʥʝ 

ʜʦʪʦʨʢʘʪʠʩʷ ʜʦ ʢʣʝʤ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. 

ɿʘʭʠʱʘʪʠ ʦʯʽ ʚʽʜ ʩʪʨʫʞʢʠ ʟʘʭʠʩʥʠʤ ʝʢʨʘʥʦʤ (ʨʠʩ. 1.2) ʘʙʦ ʞ ʦʢʫʣʷʨʘʤʠ 

(ʨʠʩ. 1.3, ʘ) ʯʠ ʱʠʪʢʦʤ (ʨʠʩ. 1.3, ʙ). ʇʨʠʢʨʠʚʘʪʠ ʧʘʪʨʦʥ ʩʣʽʜ ʟʘʧʦʙʽʞʥʠʤ 

ʱʠʪʢʦʤ. 

ʉʣʽʜʢʫʚʘʪʠ, ʱʦʙ ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʨʽʜʠʥʘ ʯʠ ʤʘʩʪʠʣʦ ʥʝ ʧʦʪʨʘʧʠʣʠ ʥʘ 

ʨʝʰʽʪʢʫ ʘʙʦ ʧʽʜʣʦʛʫ ʚ ʟʦʥʽ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ; ʚʠʷʚʠʚʰʠ ʚʠʪʽʢʘʥʥʷ ʤʘʩʪʠʣʘ ʟ 

ʢʘʨʪʝʨʽʚ ʚʝʨʩʪʘʪʘ, ʥʝʛʘʡʥʦ ʚʠʢʣʠʢʘʪʠ ʩʣʶʩʘʨʷ; ʥʝ ʩʧʠʨʘʪʠʩʷ ʥʘ ʚʝʨʩʪʘʪ ʧʽʜ ʯʘʩ 

ʡʦʛʦ ʨʦʙʦʪʠ. 

ʇʨʘʮʶʶʯʠ ʟ ʞʦʨʩʪʢʠʤ ʟʘʜʥʽʤ ʮʝʥʪʨʦʤ, ʩʚʦʻʯʘʩʥʦ ʟʘʧʦʚʥʶʚʘʪʠ ʤʘʩʪʠʣʦʤ 

ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʟʘʛʦʪʦʚʦʢ; ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ, ʯʠ ʥʝ ʚʽʜʭʦʜʠʪʴ ʟʘʜʥʽʡ ʮʝʥʪʨ 

(ʧ̔ʜʢʨʫʯʫʚʘʪʠ ʤʘʭʦʚʠʯʦʢ ʟʘʜʥʴʦʾ ʙʘʙʢʠ); ʥʝ ʨʦʟʩʦʚʫʚʘʪʠ ʢʫʣʘʯʢʠ ʧʘʪʨʦʥʘ ʜʦ 

ʚʠʭʦʜʫ ʾʭ ʽʟ ʢʦʨʧʫʩʫ; ʚ ʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ ʙʝʟ ʧʽʜʪʨʠʤʢʠ ʮʝʥʪʨʦʤ ʟʘʜʥʴʦʾ 
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ʙʘʙʢʠ ʟʘʢʨʽʧʣʶʚʘʪʠ ʣʠʰʝ ʢʦʨʦʪʢʽ ʟʘʛʦʪʦʚʢʠ, ʜʦʚʛʽ ʟʘʛʦʪʦʚʢʠ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʮʝʥʪʨʦʤ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

ʄʽʮʥʦ ʟʘʢʨʽʧʣʶʚʘʪʠ ʦʙʨʦʙʣʶʚʘʥʽ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʝʨʩʪʘʪʽ ï ʫ ʧʘʪʨʦʥʽ, 

ʮʝʥʪʨʘʭ ʯʠ ʥʘ ʦʧʨʘʚʮʽ; ʥʝ ʥʘʨʦʱʫʚʘʪʠ ʨʫʢʦʷʪʢʠ ʢʣʶʯʘ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʫ ʧʘʪʨʦʥʽ, ʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ çʩʘʤʦʚʽʜʢʠʜʥʠʤè ʢʣʶʯʝʤ (ʨʠʩ. 1.4); ʥʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʜʢʣʘʜʦʢ ʤʽʞ ʟʽʚʦʤ ʢʣʶʯʘ ʪʘ ʛʨʘʥʷʤʠ ʛʘʡʢʠ; ʧʨʘʚʠʣʴʥʦ ʡ 

ʥʘʜʽʡʥʦ ʟʘʢʨʽʧʣʶʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ; ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʽʜʢʣʘʜʦʢ. 

ʇʨʠʙʠʨʘʪʠ ʩʪʨʫʞʢʫ ʣʠʰʝ ʧʽʩʣʷ ʟʫʧʠʥʢʠ ʚʝʨʩʪʘʪʘ. ɺʠʜʘʣʷʪʠ ʩʪʨʫʞʢʫ 

ʛʘʯʢʦʤ ʽ ʱʽʪʢʦʶ (ʨʠʩ. 1.5). 

ʅʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʚʝʨʩʪʘʪʽ ʚ ʨʫʢʘʚʠʮʷʭ; ʷʢʱʦ ʧʘʣʝʮʴ ʟʘʙʠʥʪʦʚʘʥʦ ï ʧʦʚʝʨʭ 

ʙʠʥʪʘ ʥʘʜʽʪʠ ʛʫʤʦʚʠʡ ʯʦʭʣʠʢ; ʚʠʪʠʨʘʪʠ ʨʫʢʠ ʯʠʩʪʠʤ ʛʘʥʯʽʨôʷʤ. 

 

 
 

 
ʈʠʩ. 1.2. ʈʦʙʦʪʘ ʪʦʢʘʨʷ ʽʟ  

ʟʘʭʠʩʥʠʤ ʝʢʨʘʥʦʤ 

ʈʠʩ. 1.4. ʉʘʤʦʚʽʜʢʠʜʥʠʡ ʢʣʶʯ ʜʦ 

ʧʘʪʨʦʥʘ: 

1 - ʢʣʶʯ; 2 - ʚʪʫʣʢʘ; 3 - ʧʨʫʞʠʥʘ; 4 - 

ʢʦʨʧʫʩ-ʩʪʘʢʘʥ; 5 - ʨʫʢʦʷʪʢʘ 

͋ύ 

͊ύ 

ʈʠʩ. 1.5. ɺʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʟ 

ʚʝʨʩʪʘʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ: ʘ - ʛʘʯʢʘ; ʙ - 

ʱʽʪʢʠ 
 

͊ύ ͋ύ 

ʈʠʩ. 1.3. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʦʯʝʡ: 

ʘ - ʟʘʭʠʩʥʽ ʦʢʫʣʷʨʠ; ʙ - ʟʘʭʠʩʥʠʡ ʱʠʪʦʢ 
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ʅʝ ʚʽʜʨʽʟʘʪʠ ʧʨʫʪʦʢ, ʷʢʱʦ ʚʠʣʽʪ ʟʽ ʰʧʠʥʜʝʣʷ ʚʝʣʠʢʠʡ; ʢʽʥʝʮʴ ʧʨʫʪʢʘ, ʱʦ 

ʚʠʩʪʫʧʘʻ, ʦʛʦʨʦʜʞʫʚʘʪʠ ʪʨʫʙʯʘʩʪʠʤ ʢʦʞʫʭʦʤ ʟ ʥʝʨʦʙʦʯʦʛʦ ʙʦʢʫ ʰʧʠʥʜʝʣʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʘʙʦ ʢʘʣʽʙʨʘʤʠ 

ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʚʝʨʩʪʘʪʘ. 

ʋ ʨʘʟʽ ʪʨʘʚʤʠ ï ʥʝʛʘʡʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʤʝʜʧʫʥʢʪʫ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʪʠ ʩʣʽʜ ʚʠʤʢʥʫʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʚʝʨʩʪʘʪʘ, ʦʯʠʩʪʠʪʠ 

ʡ ʟʤʘʩʪʠʪʠ ʚʝʨʩʪʘʪ, ʟʘʛʦʪʦʚʢʠ ʪʘ ʜʝʪʘʣʽ ʘʢʫʨʘʪʥʦ ʩʢʣʘʩʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʘ 

ʥ̔ʩʪʨʫʤʝʥʪʠ ï ʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʰʘʬʫ. 

ʇʨʦ ʚʩʽ ʥʝʧʦʣʘʜʢʠ ʚ ʨʦʙʦʪʽ ʚʝʨʩʪʘʪʘ ʩʧʦʚʽʩʪʠʪʠ ʤʘʡʩʪʨʘ. 

 

 

1.3. ɻʽʛʽʻʥʘ ʧʨʘʮʽ, ʚʠʨʦʙʥʠʯʘ ʩʘʥʽʪʘʨʽʷ, ʧʨʦʬʽʣʘʢʪʠʢʘ ʪʨʘʚʤʘʪʠʟʤʫ  

 

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʛʽʛʽʻʥʘ ʧʨʘʮʽ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ 

ʣʶʜʠʥʠ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʟ ʤʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʽ ʟʘʩʦʙʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʽʥʰʠʭ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʫʤʦʚ ʧʨʘʮʽ ʥʘ 

ʧʨʘʮʽʚʥʠʢʽʚ. ɺʠʨʦʙʥʠʯʘ ʩʘʥʽʪʘʨʽʷ ï ʮʝ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʛʽʛʽʻʥʽʯʥʠʭ, 

ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʽ ʟʘʩʦʙʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʨʦʙʥʠʯʽʡ 

ʥʝʙʝʟʧʝʮʽ, ʟʫʤʦʚʣʝʥʽʡ ʰʢʽʜʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ [15, 19, 39, 66]. 

ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʘʮʽ ʨʦʟʛʣʷʜʘʻ ʧʨʦʬʝʩʽʡʥʫ ʛʽʛʽʻʥʫ ʷʢ ʜʽʷʣʥɹʽʩʪʴ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʨʦʙʥʠʯʦʤʫ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʧʨʦʬʝʩʽʡʥʠʤ 

ʟʘʭʚʦʨʚʁʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢ, ʛʛ̔ʽʻʥʘ ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʘ ʩʘʥʽʪʘʨʽʷ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘʰʦʾ ʢʨʘʾʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʦʣʦʚʥʫ ʤʝʪʫ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ, ʚʠʟʥʘʯʝʥʫ ʩʧʽʣʴʥʠʤ ʢʦʤʽʪʝʪʦʤ 

ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʪʘ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʷʢ 

ʩʧʨʠʷʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʬʽʟʠʯʥʦʛʦ, ʧʩʠʭʽʯʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʚʩʽʭ ʚʠʜʘʭ ʪʨʫʜʦʚʦʾ ʜʽʷʣʥɹʦʩʪʽ, ʟʘʭʠʩʪ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫ ʾʭʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʯʠʥʥʠʢʘʤʠ. 

ɺʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ ʚ ʥʘʰʽʡ 

ʢʨʘʾʥʽ ʟʘʙʝʟʧʝʯʫʻ ʟʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʥʘʩʝʣʝʥʥʷè, ʷʢʠʡ ʨʝʛʫʣʶʻ ʩʫʩʧʽʣʴʥʽ ʚʽʜʥʦʩʠʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʩʬʝʨʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ ʝʧʽʜʝʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʚʠʟʥʘʯʘʻ 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʘʚʘ ʪʘ ʦʙʦʚôʷʟʢʠ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ, 

ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʧʦʨʷʜʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ 

ʩʣʫʞʙʠ ʽ ʜʝʨʞʘʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ. 

 

1.4. ɸʪʝʩʪʘʮʽʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ 

 

ɹʫʜʴ-ʷʢʘ ʪʨʫʜʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʭʦʜʠʪʴ ʚ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʯʠʥʥʠʢʽʚ ʬʽʟʠʯʥʦʾ, ʭʽʤʽʯʥʦʾ, 

ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʣʶʜʠʥʫ ʨʘʟʦʤ ʽʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ 
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ʈʠʩ. 1.6. ɻʽʛʽʻʥʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ  

ʫʤʦʚ ʧʨʘʮʽ 

ʯʠʥʥʠʢʘʤʠ. ɺʠʨʦʙʥʠʯʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʯʠʥʥʠʢʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

(ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ) ʬʦʨʤʫʶʪʴ ʚ ʩʫʢʫʧʥʦʩʪʽ ʫʤʦʚʠ ʧʨʘʮʽ. 

ʇʜ̔ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ, ʧʦʙʫʪʦʚʠʭ ʪʘ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ, ʩʧʦʨʫʜ, 

ʦʙʣʘʜʥʘʥʥʷ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʣʘʩʥʠʢ 

ʟʦʙʦʚôʷʟʘʥʠʡ ʩʪʚʦʨʠʪʠ ʙʝʟʧʝʯʥʽ ʽ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʯʠʥʢʫ, ʱʦ 

ʚʽʜʧʦʚʜ̔ʘʶʪʴ ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ, ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʦʪʨʫʻʥʥʷʤ, ʪʨʘʚʤʘʤ, ʟʘʙʨʫʜʥʝʥʥʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠɦ ʘ. 

ɸʪʝʩʪʘʮʽʶ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʧʨʦʚʦʜʷʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʚ 

ʦʨʛʘʥʽʟʘʮʽʷʭ, ʫʩʪʘʥʦʚʘʭ (ʥʘʜʘʣʽ ï ʧʽʜʧʨʠʻʤʩʪʚʘ), ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʽ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʜʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, 

ʩʠʨʦʚʠʥʘ ʪʘ ʤʘʪʝʨʽʘʣʠ ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʫʪʴ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʾʭ ʩʧʘʜʢʦʻʤʮʽʚ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʘʪʝʩʪʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʨʝʛʫʣʶʚʘʥʥʽ ʚʽʜʥʦʩʠʥ ʤʽʞ ʚʣʘʩʥʠʢʦʤ ʯʠ 

ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʥʠʤ ʦʨʛʘʥʦʤ ʽ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚʛʘʣʫʟʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʥʘ ʟʜʦʨʦʚʽ 

ʡ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʧʽʣʴʛʦʚʝ ʧʝʥʩʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʽʣʴʛʠ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ 

ʟʘ ʨʦʙʦʪʫ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ. 

ɸʪʝʩʪʘʮʽʶ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʧʨʦʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʣʦʞʝʥʥʷ ʧʨʦ 

ʛʽʛʽʻʥʯ̔ʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʧʨʘʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʰʢʽʜʣʠʚʦʩʪʽ ʪʘ ʥʝʙʝʟʧʝʯʥʦʩʪʽ 

ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ (ˉ 529 ʚʽʜ 27.12.2001 ʄʆɿ). ɿʘ ʛʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʫʤʦʚʠ ʧʨʘʮʽ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ ʢʣʘʩʠ (ʨʠʩ. 1.6): 

ʇʝʨʰʠʡ ʢʣʘʩ ï ʦʧʪʠʤʘʣʴʥʽ 

ʫʤʦʚʠ ʧʨʘʮʽ ï ʪʘʢʽ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟʜʦʨʦʚôʷ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʡ ʩʪʚʦʨʶʶʪʴʩʷ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʆʧʪʠʤʘʣʴʥʽ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ 

ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʚʠʟʥʘʯʝʥʽ 

ʣʠʰʝ ʜʣʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʽ ʯʠʥʥʠʢʽʚ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ ʦʧʪʠʤʘʣʴʥʠʤʠ ʚʚʘʞʘʶʪʴ 

ʪʘʢʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʟʘ ʷʢʠʭ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʯʠʥʥʠʢʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʨʽʚʥʽʚ, ʧʨʠʡʥʷʪʠʭ ʷʢ 

ʙʝʟʧʝʯʥʽ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

ɼʨʫʛʠʡ  ʢʣʘʩ ï ʜʦʧʫʩʪʠʤʽ ʫʤʦʚʠ ʧʨʘʮʽ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ 

ʨʽʚʥʷʤʠ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʘ ʤʦʞʣʠʚʽ ʟʤʽʥʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʟʘ ʯʘʩ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ 

ʚʽʜʧʦʯʠʥʢʫ ʘʙʦ ʜʦ ʧʦʯʘʪʢʫ ʥʘʩʪʫʧʥʦʾ ʟʤʽʥʠ ʪʘ ʥʝ ʯʠʥʷʪʴ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ 
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ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ  ̔ ʾʭʥʽʭ ʩʧʘʜʢʦʻʤʮʽʚ ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʡ 

ʚʽʜʜʘʣʝʥʽʰʦʤʫ ʧʝʨʽʦʜʘʭ. 

ʊʨʝʪʽʡ ʢʣʘʩ ï ʰʢʽʜʣʠʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ 

ʰʢʜ̔ʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʽ ʟʜʘʪʥʽ 

ʯʠʥʠʪʠ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʾʭʥʽʭ ʩʧʘʜʢʦʻʤʮʽʚ.  

ʐʢʽʜʣʠʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʟʘ ʩʪʫʧʝʥʝʤ ʧʝʨʝʚʠʱʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʪʘ ʚʠʨʘʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʟʤʽʥ ʚ ʦʨʛʘʥʽʟʤʽ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ 

ʩʪʫʧʝʥ.̔ 

ʇʝʨʰʠʡ ʩʪʫʧʽʥʴ ï ʫʤʦʚʠ ʧʨʘʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ 

ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ, 

ʟʘʟʚʠʯʘʡ, ʚʠʢʣʠʢʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ, ʱʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 

ʢʦʣʠʚʘʥʴ (ʦʩʪʘʥʥʽ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʫ ʨʘʟʽ ʪʨʠʚʘʣʽʰʦʾ, ʥʽʞ ʧʦʯʘʪʦʢ ʥʘʩʪʫʧʥʦʾ 

ʟʤʽʥʠ, ʧʝʨʝʨʚʠ ʚ ʢʦʥʪʘʢʪʽ ʟʽ ʰʢʽʜʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ) ʪʘ ʟʙʽʣʴʰʫʶʪʴ ʨʠʟʠʢ 

ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚôʷ. 

ɼʨʫʛʠʡ ʩʪʫʧʽʥʴ ï ʫʤʦʚʠ ʧʨʘʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ 

ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʢʦʪʨʽ ʟʜʘʪʥʽ 

ʩʧʨʠʯʠʥʠʪʠ ʩʪʽʡʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ, ʧʨʠʟʚʦʜʷʪʴ, ʟʘʟʚʠʯʘʡ, ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦ-ʟʫʤʦʚʣʝʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʚʠʷʚʫ ʦʢʨʝʤʠʭ ʦʟʥʘʢ ʘʙʦ 

ʣʝʛʢʠʭ ʬʦʨʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʟʘʟʚʠʯʘʡ, ʙʝʟ ʚʪʨʘʪʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ), ʱʦ ʚʠʥʠʢʘʁ ʪʴ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʝʢʩʧʦʟʠʮʽʾ (10 ʨʦʢʽʚ ʪʘ ʙʽʣʴʰʝ). 

ʊʨʝʪʽʡ ʩʪʫʧʽʥʴ ï ʫʤʦʚʠ ʧʨʘʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ 

ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ, ʦʢʨʽʤ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦ-ʟʫʤʦʚʣʝʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʜʦ 

ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʟʚʠʯʘʡ, ʣʝʛʢʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʽʚ 

ʚʘʞʢʦʩʪʽ (ʟ ʚʪʨʘʪʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ ʧʝʨʽʦʜ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ). 

ʏʝʪʚʝʨʪʠʡ ʩʪʫʧʽʥʴ ï ʫʤʦʚʠ ʧʨʘʮʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ 

ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʟʜʘʪʥʽ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʭʨʦʥʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʨʽʚʥʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʟ ʪʠʤʯʘʩʦʚʦʶ ʚʪʨʘʪʦʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦ ʨʦʟʚʠʪʢʫ ʚʘʞʢʠʭ ʬʦʨʤ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ (ʟ̔ ʚʪʨʘʪʦʶ ʟʘʛʘʣʴʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ). 

ʏʝʪʚʝʨʪʠʡ ʢʣʘʩ ï ʥʝʙʝʟʧʝʯʥʽ (ʝʢʩʪʨʝʤʘʣʴʥʽ) ʫʤʦʚʠ ʧʨʘʮʽ ï 

ʭʘʨʘʢʪʝʨʠʟʫʁ ʪʴʩʷ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʚʧʣʠʚ ʷʢʠʭ ʫʧʨʦʜʦʚʞ ʨʦʙʦʯʦʾ ʟʤʽʥʠ (ʘʙʦ ʞ ʾʾ 

ʯʘʩʪʠʥʠ) ʩʪʚʦʨʶʻ ʟʘʛʨʦʟʫ ʜʣʷ ʞʠʪʪʷ, ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʚʘʞʢʠʭ ʬʦʨʤ 

ʛʦʩʪʨʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʫʨʘʞʝʥʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʛʽʻʥʽʯʥʽ ʢʨʠʪʝʨʽʾ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ: ʭʽʤʽʯʥʠʭ, 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʭ, ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʨʠʤʽʱʝʥʴ, 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʪʘ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʽʦʥʽʟʫʚʘʣʴʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘʝʨʦʽʦʥʽʟʘʮʽʾ, ʚʘʞʢʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ.  

ɸʪʝʩʪʘʮʽʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʦʭʦʧʣʶʻ: 

ï ʚʠʷʚʣʝʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʯʠʥʥʠʢʽʚ ʪʘ 

ʧʨʠʯʠʥʠ ʾʭʥʴʦʛʦ ʚʠʥʠʢʥʝʥʥʷ; 
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ï ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ 

ʽ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; 

ï ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʭʘʨʘʢʪʝʨʫ ʧʨʘʮʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ, ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʽ ʧʨʘʚʠʣ; 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʽ 

ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ; 

ï ʧʽʜʪʚʝʨʜʞʝʥʥʷ (ʚʩʪʘʥʦʚʣʝʥʥʷ) ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʣʴʛʦʚʝ ʧʝʥʩʽʡʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʦʜʘʪʢʦʚʫ ʚʽʜʧʫʩʪʢʫ, ʩʢʦʨʦʯʝʥʠʡ ʨʦʙʦʯʠʡ ʜʝʥʴ ʪʘ ʽʥʰʽ ʧʽʣʴʛʠ ʡ 

ʢʦʤʧʝʥʩʘʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʧʨʘʮʽ; 

ï ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʠʩʢʽʚ ʚʠʨʦʙʥʠʮʪʚ, ʨʦʙʽʪ, ʧʨʦʬʝʩʽʡ, 
ʧʦʩʘʜ ʽ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʘʶʪʴ ʧʨʘʚʦ ʥʘ ʧʽʣʴʛʦʚʝ ʧʝʥʩʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ï ʚʠʨʽʰʝʥʥʷ ʩʧʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʤʽʞ ʶʨʠʜʠʯʥʠʤʠ ʦʩʦʙʘʤʠ ʽ 

ʛʨʦʤʘʜʷʥʘʤʠ (ʧʨʘʮʽʚʥʠʢʘʤʠ) ʱʦʜʦ ʫʤʦʚ ʧʨʘʮʽ, ʧʽʣʴʛ ʽ ʢʦʤʧʝʥʩʘʮʽʡ; 

ï ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʛʽʛʽʻʥʠ ʽ ʙʝʟʧʝʢʠ, 

ʭʘʨʘʢʪʝʨʫ ʧʨʘʮʽ ʡ ʦʟʜʦʨʦʚʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ; 

ï ʫʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ ʜʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʨʷʜʢʫ ʪʘ ʫʤʦʚ ʫʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʧʽʣʴʛ ʽ 

ʢʦʤʧʝʥʩʘʮʽʡ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʟʥʘʯʘʶʪʴ: 

ï ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚʠʨʦʙʥʠʯʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʧʜ̔ʣʷʛʘʶʪʴ 

ʣʘʙʦʨʘʪʦʨʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ; 

ï ʥʦʨʤʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ (ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ) ʧʘʨʘʤʝʪʨʽʚ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʧʨʘʮʽ, ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʽ 

ʧʨʘʚʠʣʘ, ʽʥʰʽ ʨʝʛʣʘʤʝʥʪʠ; ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠɦ ʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʰʣʷʭʦʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʙʦ 

ʨʦʟʨʘʭʫʥʢʽʚ. 

ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʚʦʜʷʪʴ ʩʘʥʽʪʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʘʪʝʩʪʦʚʘʥʽ ʦʨʛʘʥʘʤʠ ʜʝʨʞʩʪʘʥʜʘʨʪʫ ʽ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾ ʥʠ 

ʟʘ ʩʧʠʩʢʘʤʠ, ʫʟʛʦʜʞʝʥʠʤʠ ʟ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʫʤʦʚ ʧʨʘʮʽ, ʘ 

ʪʘʢʦʞ ʥʘ ʜʦʛʦʚʽʨʥʽʡ ʦʩʥʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾ ʩʘʥʝʧʽʜʝʤʩʪʘʥʮʽʾ. 

ʇʦʨʽʚʥʶʶʯʠ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʥʦʨʤʘʪʠʚʥʠʤʠ, ʢʣʘʩ ʫʤʦʚ ʧʨʘʮʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʦʢʨʝʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʗʢʱʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʻ ʚ 

ʤʝʞʘʭ ʦʧʪʠʤʘʣʴʥʠʭ ʯʠ ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ, ʪʦ ʫʤʦʚʠ ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʛʽʛʽʻʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ ʥʘʣʝʞʘʪʴ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʧʝʨʰʦʛʦ ʘʙʦ ʜʨʫʛʦʛʦ ʢʣʘʩʫ. 

ʗʢʱʦ ʨʽʚʝʥʴ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʯʠʥʥʠʢʘ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʫ ʚʝʣʠʯʠʥʫ, ʪʦ 

ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʪʘʢʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʝʨʝʚʠʱʝʥʥʷ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʛʽʻʥʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ, ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʨʰʦʛʦ ï 

ʯʝʪʚʝʨʪʦʛʦ ʩʪʫʧʝʥʽʚ ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ ʘʙʦ ʜʦ ʯʝʪʚʝʨʪʦʛʦ 

ʢʣʘʩʫ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ. 
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ʅʘʣʝʞʥʽʩʪʴ ʯʠʥʥʠʢʽʚ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʫʤʦʚ ʧʨʘʮʽ ʚʠʟʥʘʯʘʶʪʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʾʭ ʜʽʾ ʫʧʨʦʜʦʚʞ ʟʤʽʥʠ. ɼʣʷ ʪʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʥʝ ʤʘʶʪʴ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʟ̔ ʚʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ ʜʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʫ ʫʤʦʚ 

ʧʨʘʮʽ ʚʠʢʦʥʫʶʪʴ ʟʘ ʨʽʚʥʷʤʠ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ɼʣʷ ʚʽʜʥʝʩʝʥʥʷ 

ʫʤʦʚ ʧʨʘʮʽ ʜʦ ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ, ʯʘʩ ʜʽʾ ʯʠʥʥʠʢʘ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʠʤ ʟʘ 50% 

ʯʘʩʫ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. ʋ ʨʘʟʽ ʚʽʜʥʝʩʝʥʥʷ ʯʠʥʥʠʢʘ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʢʣʘʩʫ, ʯʘʩ ʡʦʛʦ ʜʽʾ 

ʥʝ ʚʨʘʭʦʚʫʁ ʪʴ. 

ɿʘ ʢʣʘʩʦʤ ʫʤʦʚ ʧʨʘʮʽ ʚʠʟʥʘʯʘʶʪʴ ʧʽʣʴʛʠ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʨʦʙʦʪʫ ʚ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ, ʧʨʘʚʦ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʝʥʩʽʶ ʥʘ ʧʽʣʴʛʦʚʠʭ ʟʘʩʘʜʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘ ʩʧʠʩʢʦʤ 1 ʧʽʣʴʛʦʚʫ ʧʝʥʩʽʶ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʩ̔ʮʽ ʦʜʥʽʻʾ ʟ ʫʤʦʚ: ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʯʠʥʥʠʢʽʚ ʪʨʝʪʴʦʛʦ ʩʪʫʧʝʥʷ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤ; ʥʝ ʤʝʥʰʝ ʦʜʥʦʛʦ ʯʠʥʥʠʢʘ ʪʨʝʪʴʦʛʦ ʩʪʫʧʝʥʷ ʽ ʪʨʴʦʭ 

ʯʠʥʥʠʢʽʚ ʧʝʨʰʦʛʦ ʯʠ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤ; ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ 

ʯʠʥʥʠʢʽʚ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤ; ʥʘʷʚʥʽʩʪʴ ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʛʦʩʪʨʦʥʘʧʨʘʚʣʝʥʦʾ ʜʽʾ ʧʝʨʰʦʛʦ ʯʠ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʫ ʧʨʦʚʝʜʝʥʥʽ ʦʟʜʦʨʦʚʯʠʭ ʟʘʭʦʜʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʙʘʥʢʫ ʜʘʥʠʭ ʧʨʦ ʫʤʦʚʠ ʧʨʘʮʽ ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʨʘʡʦʥʫ, ʤʽʩʪʘ, ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʚʥʝʩʢʽʚ ʫ ʬʦʥʜ 

ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʘʥʢʮʽʡ ʚ ʟʚôʷʟʢʫ ʟ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ. 

 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥ ̫

1. ʑʦ ʪʘʢʝ ʽʥʞʝʥʝʨʥʘ ʦʭʦʨʦʥʘ ʧʨʘʮʽ? 

2. ʑʦ ʪʘʢʝ ʧʨʦʤʠʩʣʦʚʘ ʪʦʢʩʠʢʦʣʦʛʽʷ? 

3. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ ʚʽʜ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ. 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʩʪʦʩʦʚʥʦ ʽʟʦʣʷʮʽʾ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ. 

5. ʗʢʽ ʟʘʭʠʩʥʽ ʟʘʩʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʧʦʷʚʽ ʥʘʧʨʫʛʠ ʥʘ ʥʝʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ 

ʯʘʩʪʠʥʘʭ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ? 

6. ʑʦ ʪʘʢʝ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ? 

7. ʗʢʽ ʻ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ? 

8. ʗʢʠʭ ʧʨʘʚʠʣ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩ ̫ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʽʪ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ? 

9.  ʗʢʠʭ ʧʨʘʚʠʣ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩ ̫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʾ ʟʤʽʥʠ? 

10.  ʗʢʽ ʽʩʥʫʶʪʴ ʧʨʘʚʘ ʪʘ ʦʙʦʚôʷʟʢʠ ʛʨʦʤʘʜʷʥ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʪʘ 
ʝʧʽʜʝʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ? 
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ʈʆɿɼɯʃ 2. ʆʩʥʦʚʠ ʪʝʦʨʽʾ ʨʟ̔ʘʥʥʷ ʤʝʪʘʣʽʚ  

 

2.1. ʊʦʢʘʨʥʘ ʦʙʨʦʙʢʘ - ʦʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʘʥʥʷʤ. 

ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʚʠʚʯʘʻ ʥʘʫʢʘ, ʷʢʘ ʻ ʯʘʩʪʠʥʦʶ ʬʽʟʠʢʠ ʪʚʝʨʜʠʭ ʪʽʣ ʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʪʝʦʨʽʻʶ ʨʽʟʘʥʥʷ. ɼʣʷ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʪʦʢʘʨʥʦʾ ʩʧʨʘʚʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ 

ʦʩʥʦʚ ʮʽʻʾ ʪʝʦʨʽʾ [1,2,18]. 

ʋ ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʨʦʟʛʣʷʜʘʶʪʴʩʷ: ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʞʢʠ; ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʽʥʩʪʨʫʤʝʥʪ, ʪʘ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ 

ʨʽʟʘʥʥʷ; ʪʝʧʣʦʚʽ ʷʚʠʱʘ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ; ʩʧʨʘʮʶʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʩʪʽʡʢʦʩʪʽ; ʚʧʣʠʚ ʛʝʦʤʝʪʨʽʾ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ; ʚʧʣʠʚ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʥʘ ʩʠʣʠ ʨʽʟʘʥʥʷ  ̔

ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʫ; ʧʨʘʚʠʣʘ ʚʠʙʦʨʫ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ ʽ ʩʧʦʩʦʙʫ 

ʧʽʜʚʝʜʝʥʥʷ ʾʾ ʚ ʟʦʥʫ ʨʟ̔ʘʥʥʷ. 

ʉʫʪɹ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʨʽʟʘʥʥʷʤ ʧʦʣʷʛʘʻ ʫ 

ʟʨʽʟʫʚʘʥʥʽ ʽʟ ʟʘʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ 

(ʧʨʠʧʫʩʢʫ) ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʞʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʽ 

ʧʦʪʨʽʙʥʦʾ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʪʘ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʷʢʽʩʪʶ 

ʧʦʚʝʨʭʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʤʝʪʘʣʫ - 

ʮʝ, ʧʦ ʩʫʪʽ, ʩʢʦʣʶʚʘʥʥ ̫  ̔ʟʩʫʚ ʯʘʩʪʠʥʦʢ ʤʝʪʘʣʫ ʧʽʜ 

ʜʽʻʶ ʩʠʣʠ, ʟ ʷʢʦʶ ʧʝʨʝʜʥʷ ʧʦʚʝʨʭʥʷ ʨʽʟʮʷ 

ʚʜʘʚʣʶʻʪʴʩʷ ʫ ʟʨʽʟʫʚʘʥʠʡ ʰʘʨ (ʨʠʩ. 2.1). ʉʢʦʣʶʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʤʝʪʘʣʫ 

(ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʞʢʠ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʣʦʱʠʥʽ ʩʢʦʣʶʚʘʥʥʷ 

t-t , ʨʦʟʤʽʱʝʥʽʡ ʧʽʜ ʢʫʪʦʤ ʩʢʦʣʶʚʘʥʥʷ 1b = 30...40Á ʜʦ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ɺʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʞʢʨʠʩʪʘʣʽʯʥʽ ʟʩʫʚʠ ʧʽʜ ʢʫʪʦʤ (2b= 

60...65Á). 

ɿʘʣʝʞʥʦ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʫʤʦʚ ʨʽʟʘʥʥ,̫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʩʪʨʫʞʢʘ ʨʽʟʥʠʭ ʚʠʜʽʚ (ʨʠʩ. 2.2): ʩʭʽʜʯʘʩʪʘ, 

ʩʢʦʣʶʚʘʥʥʷ, ʟʣʠʚʥʘ ʩʧʽʨʘʣʴʥʘ, ʟʣʠʚʥʘ ʧʣʫʪʘʥʘ, ʥʘʜʣʦʤʫ 

(ʩʠʧʢʘ). ʋʪʚʦʨʝʥʥʷ ʩʪʨʫʞʢʠ ʥʘʜʣʦʤʫ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ 

ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʫ ʪʘ ʙʨʦʥʟʠ. 

                                                   ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʩʪʨʫʞʢʠ ʟʜʘʚʣʶʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʩʠʣʠ, ʷʢʫ ʧʨʠʢʣʘʜʝʥʦ ʟ ʙʦʢʫ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʦʚʞʠʥʘ ʩʪʨʫʞʢʠ ʟʘʚʞʜʠ ʤʝʥʰʘ, ʥʽʞ 

ʜʦʚʞʠʥʘ ʪʽʻʾ ʧʦʚʝʨʭʥʽ, ʟ ʷʢʦʾ ʚʦʥʘ ʟʨʽʟʘʥʘ (ʨʠʩ. 2.3). ʎʝ 

ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ ʫʩʘʜʢʦʶ ʩʪʨʫʞʢʠ ʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʩʘʜʢʠ 
L

L
K 0= , 

ʜʝ 0L  - ʜʦʚʞʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ (ʰʣʷʭ ʧʨʦʭʦʜʫ ʨʽʟʮʷ ʧʦ ʟʘʛʦʪʦʚʮʽ), ʤʤ; 

L  ð ʜʦʚʞʠʥʘ ʩʪʨʫʞʢʠ, ʤʤ.  

 

ʈʠʩ. 2.1. ʉʭʝʤʘ  

ʩʢʦʣʚʁʘʥʥʷ ʩʪʨʫʞʢʠ 

ʈʠʩ. 2.2. ɺʠʜʠ ʩʪʨʫʞʦʢ: 

 ʘ - ʩʭʽʜʯʘʩʪʘ; ʙ - 

ʩʢʦʣʶʚʘʥʥʷ; ʚ - ʟʣʠʚʥʘ 

ʩʧʽʨʘʣʴʥʘ; ʛ - ʟʣʠʚʥʘ 

ʧʣʫʪʘʥʘ; ʜ ï ʥʘʜʣʦʤʫ  

(ʩʠʧʢʘ) 
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ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʫʩʘʜʢʠ ʟʘʚʞʜʠ ʙʽʣʴh ʝ ʟʘ ʦʜʠʥʠʮʶ. ʏʠʤ ʙʽʣʴʰʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʫʩʘʜʢʠ, ʪʠʤ ʙʽʣʴʰʠʡ ʦʧʽʨ ʟʨʽʟʫʚʘʥʥʶ (ʩʢʦʣʶʚʘʥʥʶ) ʯʠʥʠʪʴ 

ʦʙʨʦʙʣʶʚʘʥʠʡ ʤʝʪʘʣ. ɿʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʫʩʘʜʢʠ ʚʠʟʥʘʯʘʶʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʙʦʨʫ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʛʝʦʤʝʪʨʽʾ ʨʽʟʮʷ, ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʤʘʩʪʠʣʥɹʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ 

ʨʽʜʠʥʠ. 

 

2.2. ʌʽʟʠʯʥʽ ʷʚʠʱʘ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ 

 

ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʟʘʢʦʥʦʤʽʨʥʠʭ      

ʷʚʠʱ, ʚʠʚʯʝʥʥʷ ʷʢʠʭ ʜʘʻ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚ (ʨʝʞʠʤʫ) ʨʽʟʘʥʥʷ, ʛʝʦʤʝʪʨʽʾ ʨʽʟʮʷ, ʤʘʩʪʠʣʴʥʦ- 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. 

ʅʘʢʣʝʧ. ʆʙʨʦʙʣʝʥʘ ʧʦʚʝʨʭʥʷ ʟʘʛʦʪʦʚʢʠ ʟʘʚʞʜʠ ʤʘʻ ʚʠʱʫ 

ʪʚʝʨʜʽʩʪʴ, ʥʽʞ ʫʩʷ ʾʾ ʧʦʚʝʨʭʥʷ. ʎʝ ʻ ʥʘʩʣʽʜʢʦʤ ʥʘʢʣʝʧʫ, ʪʦʙʪʦ 

ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʝʪʘʣʫ ʧʽʜ 

ʜʽʻʶ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ ʩʢʦʣʶʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʞʢʠ. ʊʦʚɦ ʠʥʘ ʥʘʢʣʝʧʘʥʦʛʦ ʰʘʨʫ 

ʜʦʩʷʛʘʻ 1ï2 ʤʤ.  

ʉʪʫʧʽʥʴ ʥʘʢʣʝʧʫ (ʧʽʜʚʠʱʝʥʥʷ ʪʚʝʨʜʦʩʪʽ) ʡ 

ʪʦʚʱʠʥʘ ʥʘʢʣʝʧʘʥʦʛʦ ʰʘʨʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʢʨʠʭʢʽ ʤʝʪʘʣʠ ʥʘʢʣʝʧʫʶʪʴʩʷ ʤʝʥʰʝ, ʥʽʞ ʚôʷʟʢʽ), ʛʝʦʤʝʪʨʽʾ ʨʽʟʮʷ 

(ʤʝʥʰʠʡ ʧʝʨʝʜʥʽʡ ʢʫʪ ʨʽʟʮʷ ʩʧʨʠʯʠʥʷʻ ʙʽʣʴʰʠʡ ʥʘʢʣʝʧ), ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ, 

ʤʘʩʪʠʣʴʥʦ- ʦʭʦʣʦʜʞʫʚʘʣʴʥʦ ʾ ʨʽʜʠʥʠ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʅʘʢʣʝʧ ʟʥʽʤʘʶʪʴ 

ʚʽʜʧʘʣʶʚʘʥʥʷʤ. 

ʅʘʨʽʩʪ. ʇʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʤʝʪʘʣʽʚ ʥʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ 

ʧʦʙʣʠʟʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʫʪʚʦʨʶʻʪʴʩʷ ñʛʦʨʙʠʢò ʤʝʪʘʣʫ, ʱʦ ñʧʨʠʚʘʨʠʚʩʷò ʜʦ 

ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ. ʎʝ ʪʘʢ ʟʚʘʥʠʡ ʥʘʨʽʩʪ. ʇʨʠʯʠʥʦʶ ʡʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʻ ʜʝʷʢʝ 

ʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʩʪʨʫʞʢʠ ʧʽʜ ʯʘʩ ʩʭʦʜʞʝʥʥʷ ʧʦ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ (ʨʠʩ. 2.4, ʘ). 

ʅʘʨʽʩʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʪʚʝʨʜʽʩʪʶ, ʦʩʢʽʣɹʢʠ, ʥʘʛʨʽʚʘʶʯʠʩʴ, ʘ ʧʦʪʽʤ 

ʦʭʦʣʦʜʞʫʶʯʠʩʴ, ʟʘʛʘʨʪʦʚʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦ ʫʱʽʣʴʥʶʻʪʴʩʷ (ʥʘʢʣʝʧʫʻʪʩɹʷ). 

ʋ ʨʘʟʽ ʦʙʜʠʨʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ, ʥʘʨʽʩʪ, ʧʨʠʡʤʘʶʯʠ ʥʘ ʩʝʙʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʛʨʽʚʘʥʥʶ ʪʘ ʩʧʨʘʮʶʚʘʥʥʶ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ. ʊʦʤʫ ʷʚʠʱʝ 

ʈʠʩ. 2.3. ʉʭʝʤʘ ʫʩʘʜʢʠ ʩʪʨʫʞʢʠ: cd  - 

ʪʦʚʱʠʥʘ ʩʪʨʫʞʢʠ; ʟhd .  - ʪʦʚʱʠʥʘ 

ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ 

 

ʈʠʩ. 2.4. ʋʪʚʦʨʝʥʥʷ ʪʘ ʟʨʠʚ  

ʥʘʨʦʩʪʫ ʧʽʜ ʯʘʩ ʪʦʯʽʥʥʷ: ʘ - ʩʭʝʤʘ 

ʫʪʚʦʨʝʥʥʷ ʥʘʨʦʩʪʫ; ʙ - ʟʨʠʚ  

ʥʘʨʦʩʪʫ; ʚ - ʟʘʣʝʞʥʽʩʪʴ ʚʠʩʦʪʠ 

ʥʘʨʦʩʪʫ ʅ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʟ̔ʘʥʥʷ 
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ʥʘʨʦʩʪʦʫʪʚʦʨʝʥʥʷ ʟʘ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ ʻ ʥʝʰʢʽʜʣʠʚʠʤ ʽ ʥʘʚʽʪʴ ʢʦʨʠʩʥʠʤ. ɸ ʦʩʴ 

ʥʘʨʦʩʪʦʫʪʚʦʨʝʥʥʷ ʟʘ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ - ʷʚʠʱʝ ʰʢʽʜʣʠʚʝ, ʦʩʢʽʣʴʢʠ ʟʥʠʞʫʻ 

ʪʦʯʥʽʩʪʴ ʽ ʢʣʘʩ ʰʦʨʩʪʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʅʘʨʽʩʪ ʥʝ ʪʨʠʤʘʻʪʴʩʷ ʜʦʚʛʠʡ ʯʘʩ ʥʘ ʨʽʟʮʽ, ʘ ʧʝʨʽʦʜʠʯʥʦ ʦʙʣʘʤʫʻʪʴʩʷ ʡ 

ʧʦʧʘʜʘʻ ʤʽʞ ʨʽʟʘʣʴʥʦʶ ʢʨʦʤʢʦʶ ʨʽʟʮʷ ʪʘ ʟʘʛʦʪʦʚʢʦʶ; ʧʨʠ ʮʴʦʤʫ ʜʨʽʙʥʽ ʫʣʘʤʢʠ 

ʫʪʚʦʨʶʶʪʴ ʫʤôʷʪʠʥʠ (ʣʫʥʢʠ) ʥʘ ʦʙʨʦʙʣʝʥʽʡ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 2.57, ʙ). ɼʨʽʙʥʽ 

ʰʤʘʪʦʯʢʠ ʤʝʪʘʣʫ, ʱʦ ʧʨʠʣʠʧʘʶʪʴ ʜʦ ʥʝʾ, ʻ ʧʨʠʯʠʥʦʶ ʧʽʜʚʠʱʝʥʦʾ ʰʦʨʩʪʢʦʩʪʽ. 

ʂʨʽʤ ʮʴʦʛʦ, ʥʝʨʽʚʥʽ ʢʨʘʾ ʥʘʨʦʩʪʫ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʟʘ ʨʽʟʘʣʴʥʫ ʢʨʦʤʢʫ, ʜʨʷʧʘʶʪʴ 

ʦʙʨʦʙʣʝʥʫ ʧʦʚʝʨʭʥʶ. ʊʦʤʫ ʟʘ ʫʤʦʚ ʫʪʚʦʨʝʥʥʷ ʥʘʨʦʩʪʫ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʫ 

ʧʦʚʝʨʭʥʶ (ʚʠʱʝ 5-ʛʦ ʢʣʘʩʫ ʰʦʨʩʪʢʦʩʪʽ) ʥʝʤʦʞʣʠʚʦ. 

ʋʩʫʥʫʪʠ ʧʨʠʯʠʥʠ ʥʘʨʦʩʪʦʫʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʘ ʩʘʤʝ: 

ʨʦʙʦʪʦʶ ʚ ʧʝʚʥʽʡ ʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ ʨʽʟʘʥʥʷ. ʅʘʡʽʥʪʝʥʩʠʚʥʽʰʝ ʥʘʨʽʩʪ 

ʫʪʚʦʨʶʻʪʩɹʷ ʟʘ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ 7ï80 ʤ/ʭʚ. ɿʘ ʤʘʣʦʾ ʰʚʠʜʢʦʩʪʽ (ʜʦ 7 ʤ/ʭʚ) 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʩʧʽʢʘʥʥʷ  ̔ ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ 

ʥʘʨʦʩʪʫ, ʘ ʟʘ ʚʝʣʠʢʦʾ (ʧʦʥʘʜ 80 ʤ/ʭʚ) ʥʘʨʽʩʪ ʥʝ ʚʩʪʠʛʘʻ ʧʨʠʚʘʨʠʪʠʩʷ ʜʦ ʨʽʟʮʷ, 

ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʥʦʩʠʪʴ ʩʪʨʫʞʢʘ, ʱʦ ʰʚʠʜʢʦ ʩʭʦʜʠʪʴ. ʆʙʨʦʙʣʝʥʥʷ 

ʙʘʛʘʪʦʣʝʟʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ (ʨʦʟʚʝʨʪʢʘʤʠ, 

ʤʽʪʯʠʢʘʤʠ) ʽ ʬʘʩʦʥʥʠʤʠ ʨʽʟʮʤ̫ʠ, ʪʦʙʪʦ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʠʟʴʢʫ ʰʦʨʩʪʢʽʩʪʴ, ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʤʘʣʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ, ʘ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʨʽʟʮʷʤʠ ʡ ʟʝʥʢʝʨʘʤʠ ï ʥʘ ʚʠʩʦʢʠʭ; 

ʜʦʚʝʜʝʥʥʷʤ ʘʙʦ ʧʦʣʽʨʫʚʘʥʥʷʤ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ. ʇʨʠ ʮʴʦʤʫ ʪʝʨʪʷ 

ʩʪʨʫʞʢʠ ʦʙ ʽʥʩʪʨʫʤʝʥʪ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʟʤʝʥʰʫʻʪʴʩʷ çʧʨʠʛʘʣʴʤʦʚʫʚʘʥʥʷè 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʩʪʨʫʞʢʠ, ʽ ʥʘʨʽʩʪ, ʧʨʘʢʪʠʯʥʦ, ʥʝ ʫʪʚʦʨʶʻʪʩɹʷ; 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʩʪʠʣʴʥʦ- ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʗʢʱʦ ʧʦʚʝʨʭʥʷ 

ʨʽʟʮʷ ʜʦʙʨʝ ʟʤʘʱʫʻʪʴʩʷ, ʥʘʨʽʩʪ ʙʫʜʝ ʥʝʟʥʘʯʥʠʤ. 

 

2.3. ʄʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʨʽʜʠʥʘ ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʾʾ ʚ ʟʦʥʫ 

ʨʽʟʘʥʥʷ 

 

ɺʠʙʽʨ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ (ʄʆʈ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ 

ʦʙʨʦʙʢʠ (ʯʦʨʥʦʚʘ ʘʙʦ ʯʠʩʪʦʚʘ), ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʝʪʘʣʫ, ʛʣʠʙʠʥʠ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ, ʚʠʜʫ ʩʪʨʫʞʢʠ, ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʪʦʱʦ. 

ʄʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥ ̔ ʨʽʜʠʥʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʨʽʜʠʥʠ, 

ʷʢʽ ʩʧʨʘʚʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʦʭʦʣʦʜʞʫʚʘʣʴʥʫ ʜʽʶ. ʎʝ ʚʦʜʷʥʽ ʨʦʟʯʠʥʠ ʩʦʜʠ ʘʙʦ 

ʤʠʣʘ, ʚʦʜʷʥʽ ʝʤʫʣʴʩʽʾ ʪʘ ʽʥʰʽ ʩʧʦʣʫʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʦʶ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ. ɼʨʫʛʫ ʛʨʫʧʫ ʫʪʚʦʨʶʶʪʴ ʨʽʜʠʥʠ ʧʝʨʝʚʘʞʥʦ ʟʤʘʱʫʚʘʣʴʥʦʾ ʜʽʾ: 

ʤʽʥʝʨʘʣʴʥʽ ʤʘʩʣʘ ʪʘ ʾʭʥʽ ʩʫʤʽʰʽ, ʩʫʣʴʬʦʬʨʝʟʦʣ (ʦʩʽʨʯʝʥʝ ʤʽʥʝʨʘʣʴʥʝ ʤʘʩʣʦ), 

ʨʽʜʠʥʘ ñɸʢʚʦʣ-2ò ʪʦʱʦ. 

ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʥʠʭ ʟʘʛʦʪʦʚʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʭʦʣʦʜʞʝʥʥʷ 

ʛʘʩʦʤ ʟʽ ʩʢʠʧʠʜʘʨʦʤ ʘʙʦ ʩʦʜʦʚʦʶ ʝʤʫʣʴʩʽʻʶ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʯʘʚʫʥ ʪʘ ʽʥʰʽ 

ʢʨʠʭʢʽ ʤʘʪʝʨʽʘʣʠ ʦʙʨʦʙʣʷʶʪʴ ʙʝʟ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʋ ʨʘʟʽ ʨʦʙʦʪʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʄʆʈ ʧʦʪʨʽʙʥʘ ʥʝ ʩʪʽʣʴʢʠ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʛʨʽʚʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʩʢʽʣʴʢʠ ʜʣʷ ʩʘʤʦʾ ʦʙʨʦʙʣʶʚʘʥʦʾ 
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ʟʘʛʦʪʦʚʢʠ, ʘʜʞʝ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʦʩʪʘʪʦʯʥʽ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʠʭ 

ʧʦʚʝʨʭʦʥʴ. 

ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʄʆʈ ï ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʊʘʙʣʠʮʽ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʈ ʥʘʚʦʜʷʪʴʩʷ ʫ ʜʦʚʜ̔ʥʠʢʘʭ. 

ʋ ʟʦʥʫ ʨʽʟʘʥʥʷ ʄʆʈ ʧʽʜʚʦʜʠʪʴʩʷ ʪʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʚʽʣʴʥʦ ʧʘʜʘʶʯʠʤ ʩʪʨʫʤʝʥʝʤ (ʨʠʩ. 2.5, ʘ). ʈʽʜʠʥʘ ʥʘʛʥʽʪʘʻʪʴʩʷ ʟ ʨʝʟʝʨʚʫʘʨʘ 

ʚʝʨʩʪʘʪʘ ʥʘʩʦʩʦʤ ʽ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʰʣʘʥʛʽʚ ʪʘ ʥʘʧʨʷʤʥʝ ʩʦʧʣʦ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ 

ʨʽʟʘʥʥʷ (ʥʘ ʩʪʨʫʞʢʫ, ʚ ʤʽʩʮʝ ʾʾ ʟʘʛʠʥʘʥʥʷ); 

 

ʚʠʩʦʢʦʥʘʧʽʨʥʠʤ ʩʪʨʫʤʝʥʝʤ (ʨʠʩ. 2.5, ʙ). 

ʈʽʜʠʥʘ ʧʦʜʘʻʪʴʩʷ ʚʽʜ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ ʯʝʨʝʟ 

ʦʪʚʽʨ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ ʩʦʧʣʘ (0,2ï0,4 ʤʤ) ʧʽʜ 

ʪʠʩʢʦʤ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʨʽʜʠʥʘ ʽʥʪʝʥʩʠʚʥʦ 

ʧʨʦʥʠʢʘʻ ʚ ʟʦʥʫ ʩʪʨʫʞʢʦʫʪʚʦʨʝʥʥʷ ʽ, ʰʚʠʜʢʦ 

ʚʠʧʘʨʦʚʫʶʯʠʩʴ, ʚʽʜʚʦʜʠʪʴ ʙʽʣʴʰʝ ʪʝʧʣʘ, ʥʽʞ 

ʨʽʜʠʥʘ, ʷʢʫ ʧʦʜʘʶʪʴ ʚʽʣʴʥʦʧʘʜʘʯʁʠʤ ʩʪʨʫʤʝʥʝʤ; 

ʫ ʨʦʟʧʠʣʝʥʦʤʫ ʩʪʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ. ʋ ʧʨʦʮʝʩʽ ʦʭʦʣʦʜʞʝʥʥʷ 

ʨʦʟʧʠʣʝʥʦʶ ʝʤʫʣʴʩʽʻʶ ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʪʴʩʷ ʦʭʦʣʦʜʥʽ ʪʘ ʤʘʩʪʠʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʨʽʜʠʥ. ɽʤʫʣʴʩʽʷ 

ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ ʨʽʟʘʥʥʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʜʦ 300 ʤ/ʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʝ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʨʽʟʮʷ, ʟʘʛʦʪʦʚʢʠ ʡ ʩʪʨʫʞʢʠ. ʇʦʜʘʯʘ ʄʆʈ ʫ ʨʦʟʧʠʣʝʥʦʤʫ 

ʩʪʘʥʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʽʣʴʥʦʧʘʜʘʶʯʠʤ ʩʪʨʫʤʝʥʝʤ, ʫ ʧʽʚʪʦʨʘ-ʜʚʘ 

ʨʘʟʠ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʥɹʦʾ ʩʪʘʣʽ. 

ɺʠʢʦʨʠʩʪʘʥʘ ʄʆʈ ʧʦʪʨʘʧʣʷʻ ʚ ʢʦʨʠʪʦ ʚʝʨʩʪʘʪʘ, ʜʘʣʽ ʯʝʨʝʟ ʩʠʪʦ ʽ ʬʽʣʴʪʨ 

ʟʥʦʚʫ ʥʘʜʭʦʜʠʪʴ ʫ ʨʝʟʝʨʚʫʘʨ. ʆʯʠʱʝʥʥʷ ʘʙʦ ʨʝʛʝʥʝʨʘʮʽʷ ʨʽʜʠʥʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʙʘʛʘʪʦʨʘʟʦʚʦ. 

ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ  ̔ ʟʤʘʱʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝ ʨʽʜʠʥʠ, ʘ ʤʘʩʪʠʣʦ (ʥʘʧʨʠʢʣʘʜ, ʜʠʩʫʣʴʬʽʜ ʤʦʣʽʙʜʝʥʫ ʄʦɹʛ) ʘʙʦ 

ʩʪʨʫʤʽʥʴ ʭʦʣʦʜʥʦʛʦ ʧʦʚʽʪʨʷ. ʊʦʤʫ ʚ ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʪʘʢʦʞ 

ʪʝʨʤʽʥ çʤʘʩʪʠʣʴʥʦ- ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʟʘʩʦʙʠè(ʄʆɿ). 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.5. ʉʧʦʩʦʙʠ ʧʽʜʚʝʜʝʥʥʷ 

ʄʆʈ: ʘ - ʚʽʣʴʥʦʧʘʜʘʶʯʠʤ 

ʩʪʨʫʤʝʥʝʤ; ʙ - ʚʠʩʦʢʦʥʘʧʽʨʥʠʤ 

ʩʪʨʫʤʝʥʝʤ 
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2.4. ʊʝʧʣʦʪʘ ʨʽʟʘʥʥʷ, ʩʧʨʘʮʶʚʘʥʥʷ ʽ ʩʪʽʡʢʽʩʪʴ ʨʟ̔ʮʷ 

 

ʄʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ, ʟʘʪʨʘʯʝʥʘ ʥʘ ʧʨʦʮʝʩ 

ʨʽʟʘʥʥʷ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦʚʫ. ʋ ʟʦʥʽ ʨʽʟʘʥʥʷ 

ʚʠʥʠʢʘʻ ʪʝʧʣʦʪʘ ʨʽʟʘʥʥʷ. ʅʘʡʩʠʣʴʥʽʰʝ 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʩʪʨʫʞʢʘ (ʜʦ 75 % ʪʝʧʣʘ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ), ʘʜʞʝ ʚʦʥʘ ʟʘʟʥʘʻ ʟʥʘʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ. ɼʦ 20 % ʪʝʧʣʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ, 

ʩʧʨʠʡʤʘʻ ʨʽʟʝʮʴ, ʙʣʠʟʴʢʦ 4 % ï   ʦʙʨʦʙʣʶʚʘʥʘ 

ʟʘʛʦʪʦʚʢʘ ʪʘ ʙʣʠʟʴʢʦ 1 % ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ           

ʥʘʛʨʽʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʾ ʘʪʤʦʩʬʝʨʠ (ʨʠʩ. 2.6).  

ʇʽʩʣʷ ʟʘʪʫʧʣʝʥʥʷ ʨʽʟʮʷ ʩʭʝʤʘ ʨʦʟʧʦʜʽʣʫ 

ʪʝʧʣʦʪʠ ʨʽʟʘʥʥʷ ʜʝʱʦ ʟʤʽʥʶʻʪʴʩʷ: ʨʽʟʝʮʴ ʽ 

ʟʘʛʦʪʦʚʢʘ ʥʘʛʨʽʚʘʁ ʪʴʩʷ ʙʽʣʴʰʝ. 

ʉʪʘʣʝʚʘ ʩʪʨʫʞʢʘ, ʩʭʦʜʷʯʠ ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ, ʚʩʪʠʛʘʻ ʧʝʨʝʜʘʪʠ 

ʡʦʤʫ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʪʝʧʣʘ. ʊʦʤʫ ʽʥʩʪʨʫʤʝʥʪ, ʥʘʛʨʽʚʰʠʩʴ ʚʽʜ ʪʝʨʪʷ ʡ 

ʦʪʨʠʤʘʚʰʠ ʜʦʜʘʪʢʦʚʝ ʪʝʧʣʦ ʚʽʜ ʩʪʨʫʞʢʠ, ʤʦʞʝ ʧʝʨʝʛʨʽʪʠʩʷ ʽ ʚʪʨʘʪʠʪʠ ʩʚʦʾ 

ʨʽʟʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʈʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʧʝʨʝʛʨʽʪʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʥʘʙʫʚʘʻ ʩʠʥʴʦʛʦ 

ʚʽʜʪʽʥʢʫ ʡ ʦʧʣʘʚʣʷʻʪʴʩʷ. ʆʧʣʘʚʣʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʻ ʥʘʩʣʽʜʢʦʤ 

ʥʝʧʨʘʚʠʣʥɹʦʛʦ ʚʠʙʦʨʫ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ. ʗʢʱʦ ʨʽʟʝʮʴ ʥʝ ʜʦʚʝʜʝʥʦ ʜʦ ʘʚʘʨʽʡʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ (ʦʧʣʘʚʣʝʥʥʷ), ʧʝʨʝʛʨʽʚʘʥʥʷ ʚ ʮʴʦʤʫ ʨʘʟʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʤôʷʢʰʫʚʘʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʽʥʩʪʨʫʤʝʥʪʘ  ̔ʧʨʠʩʢʦʨʝʥʥʷ ʾʾ ʩʧʨʘʮʶʚʘʥʥʷ. 

ʅʘ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ ʩʪʨʫʞʢʘ 

ñʚʠʧʨʘʮʴʦʚʫʻò ʣʫʥʢʫ ʟʘʚʛʣʠʙʰʢʠ ʧh  

(ʨʠʩ. 2.7 ʘ). ʋ ʨʘʟʽ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ, 

ʟʘʛʣʠʙʠʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʡ ʤʦʞʝ ʜʽʡʪʠ ʜʦ 

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʪʘ ʩʧʨʠʯʠʥʠʪʠ ʾʾ 

ʨʫʡʥʫʚʘʥʥʷ. ɸʣʝ ʧʨʘʢʪʠʯʥʦ ʮʝ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʽʥʩʪʨʫʤʝʥʪ 

ʟʘʚʯʘʩʥʦ ʧʝʨʝʪʦʯʫʶʪʴ ʧʦ ʟʘʜʥʽʡ 

ʧʦʚʝʨʭʥʽ. ʃʫʥʢʘ ʞ, ʟʙʽʣʴʰʫʶʯʠ ʧʝʨʝʜʥʽʡ 

ʢʫʪ ʨʽʟʮʷ, ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ, 

ʪʦʤʫ ʚʦʥʘ ʥʘʚʽʪʴ ʢʦʨʠʩʥʘ. 

ʊʝʨʪʷ ʧʦ ʧʦʚʝʨʭʥʽ ʨʽʟʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧʨʘʮʶʚʘʥʥʷ ʟʘʜʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ: ʪʫʪ ʫʪʚʦʨʶʻʪʴʩʷ ʧʣʦʱʘʜʢʘ ʟʘʚʚʠʰʢʠ ʟh (ʨʠʩ. 2.7 ʙ). ʏʠʤ 

ʙʽʣʴʰʦʶ ʻ ʚʠʩʦʪʘ ʧʣʦʱʘʜʢʠ, ʪʠʤ ʙʽʣʴʰʠʤ ʙʫʜʝ ʪʝʨʪʷ, ʚʽʜʧʦʚʽʜʥʦ, ʙʽʣʴʰʝ 

ʥʘʛʨʚ̔ʘʥʥʷ ʽ ʰʚʠʜʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʩʧʨʘʮʶʚʘʥʥʷ ʨʽʟʮʷ, ʨʦʟʤʽʨʠ 

ʧʣʦʱʘʜʢʠ ʟʙʽʣʴh ʫʶʪʴʩʷ, ʽ ʮʝ ʟʥʦʚʫ ʧʨʠʩʢʦʨʶʻ ʥʘʛʨʽʚʘʥʥʷ ʪʘ ʩʪʠʨʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘ. ɿʥʘʯʥʘ ʩʧʨʘʮʴʦʚʘʥʽʩʪʴ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʥʝʙʝʟʧʝʯʥʘ ʜʣʷ ʨʽʟʮʷ, 

ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʢʨʦʤʢʠ. ʉʧʨʘʮʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ 

ʧʦ ʧʝʨʝʜʥʽʡ, ʪʘʢ ʽ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʷʭ (ʨʠʩ. 2.7, ʚ). 

ʉʧʨʘʮʴʦʚʫʚʘʥʽʩʪʴ ʨʽʟʮʷ ʟʫʤʦʚʣʶʻʪʴʩʷ ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

- ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʜʨʷʧʘʥʥʷʤ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘ ʪʚʝʨʜʠʤʠ ʯʘʩʪʠʥʢʘʤʠ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʝʪʘʣʫ, ʯʝʨʝʟ ʱʦ ʩʧʨʘʮʚʁʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʨʘʟʠʚʥʠʤ ʟʥʦʩʦʤ. 

ʈʠʩ. 2.6. ʈʦʟʧʦʜʽʣ ʪʝʧʣʦʪʠ 

ʨʽʟʘʥʥʷ 

             ʘ                  ʙ                      ʚ 
ʈʠʩ. 2.7. ɺʠʜʠ ʩʧʨʘʮʶʚʘʥʥʷ: 

ʘ - ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ (ʣʫʥʢʘ); 

ʙ - ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ (ʧʣʦʱʘʜʢʘ); 

ʚ - ʧʦ ʧʝʨʝʜʥʽʡ ʽ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʷʭ 
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ɺʦʥʦ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʫ, ʷʢʠʡ ʤʘʻ ʘʙʨʘʟʠʚʥʫ ʟʜʘʪʥʽʩʪʴ, ʪʦʙʪʦ 

ʽʥʪʝʥʩʠʚʥʦ ʩʪʠʨʘʻ ʧʦʚʝʨʭʥʶ ʽʥʩʪʨʫʤʝʥʪʘ; 

- ʧʨʠʣʠʧʘʥʥʷʤ ʨʦʟʤôʷʢʰʝʥʠʭ ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʯʘʩʪʠʥʦʢ ʤʝʪʘʣʫ 

ʽʥʩʪʨʫʤʝʥʪʘ ʜʦ ʩʪʨʫʞʢʠ, ʱʦ ʩʭʦʜʠʪʴ, ʽ ʜʦ ʧʦʚʝʨʭʥʽ ʨʽʟʘʥʥʷ (ʘʜʛʝʟʽʷ). ʏʠʤ 

ʩʠʣʴʥʽʰʝ ʥʘʛʨʚ̔ʘʥʥʷ, ʪʠʤ ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʣʠʧʘʥʥʷ, ʘ ʦʪʞʝ, ʡ 

ʩʧʨʘʮʶʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʯʝʨʝʟ ʚʠʥʝʩʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤʝʪʘʣʫ ʽʥʩʪʨʫʤʝʥʪʘ. ʊʘʢʝ 

ʩʧʨʘʮʶʚʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʧʣʦʚʠʤ ʘʙʦ ʘʜʛʝʟʽʡʥʠʤ ʟʥʦʩʦʤ. ɺʦʥʦ ʭʘʨʘʢʪʝʨʥʝ 

ʜʣʷ ʦʙʨʦʙʣʶʚʘʥʥʷ ʩʪʘʣʽ ʪʘ ʽʥʰʠʭ ʚôʷʟʢʠʭ ʤʝʪʘʣʽʚ. 

ʈʽʟʝʮʴ ʩʧʨʘʮʴʦʚʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʋ ʧʝʨʰʽ ʭʚʠʣʠʥʠ ʨʦʙʦʪʠ 

ʽʥʩʪʨʫʤʝʥʪʘ ʰʚʠʜʢʦ ʩʪʠʨʘʶʪʴʩʷ ʰʦʨʩʪʢʦʩʪʽ ʥʘ ʣʝʟʽ ʪʘ ʟʥʝʚʫʛʣʝʚʦʜʥʝʥʠʡ ʧʽʜ ʯʘʩ 

ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ ʪʦʥʢʠʡ ʰʘʨ. ʎʝ ʪʘʢ ʟʚʘʥʠʡ ʧʨʠʧʨʘʮʶʚʘʣʴʥʠʡ ʟʥʦʩ. 

ʗʢʱʦ ʧʨʦʮʝʩ ʩʧʨʘʮʶʚʘʥʥʷ ʟʦʙʨʘʟʠʪʠ ʛʨʘʬʽʯʥʦ (ʨʠʩ. 2.8), ʚʽʜʢʣʘʜʘʶʯʠ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʯʘʩ ʨʦʙʦʪʠ ʽʥʩʪʨʫʤʝʥʪʘ ʊ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʴʥʽʡ - 

ʩʧʨʘʮʴʦʚʘʥʽʩʪʴ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʟh , ʪʦ ʧʨʠʧʨʘʮʶʚʘʣʴʥʠʡ ʟʥʦʩ ʚʽʜʪʚʦʨʶʻ 

ʣʽʥʽʷ ɸɺ (ʟʦʥʘ ɯ). 

 
 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 2.8. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʧʨʘʮʶʚʘʥʥʷ 

 ʨʽʟʮʷ ʧʦ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʡʦʛʦ ʨʦʙʦʪʠ: 

ɯ, II, III ï ʚʽʜʧʦʚʽʜʥʦ, ʟʦʥʠ ʩʧʨʘʮʶʚʘʥʥʷ,  

ʥʦʨʤʘʣʴʥʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ  

(ʚʠʢʨʠh ʝʥʥʷ); ʊ - ʧʝʨʽʦʜ ʩʪʽʡʢʦʩʪʽ 

 

ɿʛʦʜʦʤ ʥʘʩʪʘʻ ʧʝʨʽʦʜ ʥʦʨʤʘʣʴʥʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ, ʟ ʯʘʩʦʤ ʚʠʩʦʪʘ 

ʧʣʦʱʘʜʢʠ h  ʨʽʚʥʦʤʽʨʥʦ ʟʨʦʩʪʘʻ (ʟʦʥʘ II, ʧʨʷʤʘ ɺʉ). ʂʦʣʠ ʚʠʩʦʪʘ ʧʣʦʱʘʜʢʠ 

ʜʦʩʷʛʘʻ ʧʝʚʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ max.ʟh , ʧʦʜʘʣʴʰʝ ʧʝʨʝʛʨʽʚʘʥʥʷ ʨʽʟʮʷ 

ʩʧʨʠʯʠʥʷʻ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʚʠʩʦʪʠ ʧʣʦʱʘʜʢʠ ʡ ʨʫʡʥʫʚʘʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ (ʥʘ 

ʛʨʘʬʽʢʫ ʣʽʥʽʷ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʡʜʝ ʩʪʨʽʤʢʦ ʚʛʦʨʫ, ʟʦʥʘ ɯɯɯ). ʑʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ 

ʘʚʘʨʽʡʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʢʨʦʤʢʠ ʨʽʟʮʷ, ʡʦʛʦ ʟʘʚʯʘʩʥʦ ʧʝʨʝʪʦʯʫʶʪʴ, ʪʦʙʪʦ, ʢʦʣʠ 

ʩʧʨʘʮʶʚʘʥʥʷ ʜʦʩʷʛʘʻ ʧʝʚʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟ.ʜʦʧh . 

ʅʦʨʤʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ ʥʘʚʦʜʷʪʴʩʷ ʫ ʜʦʚʽʜʥʠʢʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʨʦʭʽʜʥʦʛʦ ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʨʽʟʮʷ ʧʝʨʝʨʽʟʫ 16x25 ʤʤ 

ʜʦʧʫʩʪʠʤʝ ʩʧʨʘʮʶʚʘʥʥʷ ʟ.ʜʦʧh = 2 ʤʤ ʧʦ ʩʪʘʣʽ ʡ ʟ.ʜʦʧh  =  4 ʤʤ ʧʦ ʯʘʚʫʥʫ; ʜʣʷ 

ʯʠʩʪʦʚʠʭ ʧʨʦʭʽʜʥʠʭ, ʚʽʜʨʽʟʥʠʭ ʽ ʨʽʟʴʙʦʥʘʨʽʟʥʠʭ ʨʟ̔ʮʽʚ ʟ.ʜʦʧh = 0,5 ʤʤ ʽ ʪ. ʜ.  
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ʏʘʩ ʨʦʙʦʪʠ ʽʥʩʪʨʫʤʝʥʪʘ ʜʦ ʩʧʨʘʮʶʚʘʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʟ.ʜʦʧh  ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʝʨʽʦʜʦʤ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʘʙʦ ʩʪʽʡʢʽʩʪʶ ʊ, ʭʚ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʩʪʽʡʢʽʩʪʶ ʨʽʟʮʷ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʰʠʥʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʨʽʟʮʷ ʜʦ ʧʝʨʝʪʦʯʫʚʘʥʥʷ. ʇʝʨʝʪʦʯʫʚʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘ ʧʽʩʣʷ ʩʧʨʘʮʶʚʘʥʥʷ ʥʘ ʟʘʜʘʥʝ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʟ.ʜʦʧh  

ʥʘʟʠʚʘ̒ ʪɹʩʷ ʧʨʠʤʫʩʦʚʠʤ. ɺʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʠʣʴʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʨʽʟʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ. 

ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʢʦʥʪʨʦʣʴ ʩʪʫʧʝʥʷ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʯʥʦʛʦ 

ʧʨʠʣʘʜʫ ʟʜʽʡʩʥʶʶʪʴ ʫ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʘ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʰʽ 

ʩʧʦʩʦʙʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʽʥʩʪʨʫʤʝʥʪʘ (ʪʘʢ ʟʚʘʥʽ ʢʨʠʪʝʨʽʾ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ). 

ʂʨʠʪʝʨʽʻʤ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʘʟʠ ʘʤʧʝʨʤʝʪʨʘ, ʫʚʽʤʢʥʝʥʦʛʦ ʚ 

ʤʝʨʝʞʫ ʩʪʘʪʦʨʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. ʊʘʢʠʡ ʧʨʠʣʘʜ ʫ ʩʫʯʘʩʥʠʭ ʚʝʨʩʪʘʪʘʭ ʤʽʩʪʠʪʴʩʷ 

ʥʘ ʝʣʝʢʪʨʦʱʠʪʽ. ʋ ʨʘʟʽ ʧʽʜʚʠʱʝʥʦʾ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘ ʦʜʨʘʟʫ ʟʨʦʩʪʘʻ 

ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩ ʨʟ̔ʘʥʥʷ; ʧʨʠ ʮʴʦʤʫ ʩʪʨʽʣʢʘ ʘʤʧʝʨʤʝʪʨʘ 

ʨʽʟʢʦ ʚʽʜʭʠʣʷʻʪʴʩʷ. 

ʂʨʠʪʝʨʽʻʤ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʧʦʷʚʘ ʥʘ ʦʙʨʦʙʣʝʥʽʡ ʧʦʚʝʨʭʥʽ 

ʙʣʠʩʢʫʯʦʾ ʩʤʫʞʢʠ. 

ʋ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʦʯʘʪʢʫ ʟôʷʩʦʚʫʶʪʴ, ʩʢʽʣʴʢʠ ʜʝʪʘʣʝʡ ʤʦʞʥʘ 

ʚʠʛʦʪʦʚʠʪʠ ʜʦ ʩʧʨʘʮʶʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʥʘ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʟ.ʜʦʧh . ʇʽʩʣʷ 

ʦʙʨʦʙʢʠ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʟʘʛʦʪʦʚʦʢ, ʽʥʩʪʨʫʤʝʥʪ ʟʥʽʤʘʶʪʴ ʜʣʷ ʧʝʨʝʪʦʯʫʚʘʥʥʷ. 

ʆʮʽʥʢʘ ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʙʨʦʙʣʝʥʠʭ ʟʘʛʦʪʦʚʦʢ 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʢʨʠʪʝʨʽʻʤ. 

ʉʪʽʡʢʽʩʪʴ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ: 

ʤʘʪʝʨʘ̔ʣʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʾʭ ʛʝʦʤʝʪʨʽʾ, ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʝʞʠʤʫ 

ʨʽʟʘʥʥʷ, ʷʢʦʩʪʽ ʄʆʈ ʪʦʱʦ. ʅʘʡʙʽʣʴʰʝ ʥʘ ʩʪʽʡʢʽʩʪʴ ʚʧʣʠʚʘʻ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ: 

ʯʠʤ ʚʦʥʘ ʚʠʱʘ, ʪʠʤ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ, ʙʽʣʴʰʝ 

ʚʠʜʽʣʷ̒ ʪʴʩʷ ʪʝʧʣʘ, ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʦʩ ï ʪʝʧʣʦʚʠʡ ʪʘ ʘʙʨʘʟʠʚʥʠʡ - 

ʧʦʚʝʨʭʦʥʴ, ʱʦ ʟʘʟʥʘʶʪʴ ʪʝʨʪʷ, ʽ ʪʠʤ ʤʝʥʰʠʡ ʧʝʨʽʦʜ ʩʪʽʡʢʦʩʪʽ. 

ɿʘʧʘʤôʷʪʘʡʪʝ! ʅʘʚʽʪʴ ʥʝʚʝʣʠʢʠʡ ʧʨʠʨʽʩʪ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʩʧʨʠʯʠʥʷʻ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʽʟʮʷ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤ 

ʨʽʟʮʝʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʜʚʽʯʽ, ʪʦ ʩʪʽʡʢʽʩʪʴ ʨʽʟʮʷ ʟʤʝʥʰʫʻʪʴʩʷ ʫ 32 ʨʘʟʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʦʨʤʘʪʠʚʥʦʶ, ʚʠʤʘʛʘʻ ʟʥʠʞʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ, ʘ ʦʪʞʝ, ʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʫʤʦʚʣʶʻ 

ʟʨʦʩʪʘʥʥʷ ʩʦʙʚ̔ʘʨʪʦʩʪʽ ʚʠʨʦʙʫ. 

 

2.5. ʐʚʠʜʢʽʩʪʴ ʨʟ̔ʘʥʥʷ 

 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʟʘ ʷʢʦʾ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʙʫʜʝ 

ʤʽʥʽʤʘʣʴʥʦʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʽʟʘʥʥʷ ʝʢv . ʉʪʽʡʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʝʢʦʥʦʤʽʯʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʊʝʢ (ʪʘʙʣ. 2.1). ʈʘʮʽʦʥʘʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʽʟʘʣʴʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ ʧʦʣʷʛʘʻ ʫ ʧʨʠʟʥʘʯʝʥʥʽ ʪʘʢʠʭ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʟʘ ʷʢʠʭ ʽʥʩʪʨʫʤʝʥʪ 
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ʚʠʪʨʠʤʫʚʘʚ ʙʠ ʟʘʜʘʥʫ ʥʦʨʤʫ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ʅʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʚʠʚʝʜʝʥʦ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʦʙʨʦʙʢʠ: 

vvqvvyvxm
v KKKK
stT

C
v ʄʆɿʤʟʘʛ= , 

ʜʝ v  - ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʤ/ʭʚ; 

vC  - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʚʽʜʥʠʢʦʤ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʢʫʪʘ j ʨʽʟʮʷ: ʯʠʤ ʤʝʥʰʠʡ ʢʫʪ j, ʪʠʤ ʙʽʣʴʰʘ 

ʜʦʚʞʠʥʘ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʽ, ʪʠʤ ʢʨʘʱʝ ʚʽʜʚʦʜʠʪʴʩʷ ʪʝʧʣʦ 

ʚʽʜ ʛʦʣʦʚʢʠ ʜʦ ʜʝʨʞʘʚʢʠ; ʩʪʽʡʢʽʩʪʴ ʨʽʟʮʷ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʽ ʮʝ ʜʘʻ ʟʤʦʛʫ 

ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʟ̔ʘʥʥʷ; 
mT  ð ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘ; ʪʫʪ ʪ - ʧʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʚ ʨʘʟʽ ʟʨʦʩʪʘʥʥʷ ʰʚʠʜʢʦʩʪʽ (ʜʣʷ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʨʽʟʮʽʚ ʪ = 0,125; ʜʣʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪ = 0,2); 

ʟʘʛK - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʢʽʨʢʠ 

(ʜʣʷ ʧʨʦʢʘʪʫ ʪʘ ʧʦʢʦʚʦʢ - ʥʘʢʣʝʧ, ʜʣʷ ʚʽʜʣʠʚʢʽʚ - ʦʢʘʣʠʥʘ), ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʟ 

ʢʽʨʢʦʶ ʟʘʛK  = 0,8 (ʰʚʠʜʢʽʩʪʴ ʨʟ̔ʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 20 %); 

v
Kʤ - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʫ̒ ʪʴʩʷ); 

vqK - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ (ʪʽʣʴʢʠ ʜʣʷ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʨʽʟʮʽʚ) 

ʧʝʨʝʨʽʟ ʜʝʨʞʘʚʢʠ ʨʽʟʮʷ (ʟʘ ʙʣ̔ʴʰʦʛʦ ʧʝʨʝʨʽʟʫ ʜʝʨʞʘʚʢʠ ʢʦʝʬʽʮʽʻʥʪ ʙʽʣʴʰʠʡ); 

v
Kʄʆɿ - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʤʘʩʪʠʣʴʥʦ-

ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ (ʪʽʣʴʢʠ ʜʣʷ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʨʽʟʮʽʚ): ʯʠʤ ʢʨʘʱʝ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʨʽʟʝʮʴ, ʪʠʤ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ
v

Kʄʆɿ. 

ʊʘʙʣʠʮʷ 2.1  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʊʝʢ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʝʢv  ʜʣʷ ʨʽʟʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 
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ʝʢv , ʤ/ʭʚ 

ʈʽʟʮʽ ʧʨʦʭʽʜʥʽ ʈ6ʄ5 30...60 15...50 
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ɻʣʠʙʠʥʘ ʨʽʟʘʥʥʷ t  ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʥʘʤʝʥʥʠʢʫ ʬʦʨʤʫʣʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʧʝʨʝʨʽʟʫ ʩʪʨʫʞʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʨʽʟʝʮʴ, ʘ 

ʪʘʢʦʞ ʧʦʪʫʞʥʽʩʪʴ ʨʽʟʘʥʥʷ; ʚʽʜʧʦʚʽʜʥʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʝʧʣʦʪʘ ʨʽʟʘʥʥʷ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʨʦʟʤôʷʢʰʝʥʥʷ  ̔ʩʧʨʘʮʶʚʘʥʥʷ ʨʽʟʮʷ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʟʘʜʘʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʟʤʝʥʰʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ. ʉʪʝʧʝʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʚʢʘʟʫʻ ʥʘ ʧʦʜʚʽʡʥʠʡ ʚʧʣʠʚ 

ʛʣʠʙʠʥʠ ʨʽʟʘʥʥʷ: ʟʙʽʣʴʰʝʥʥʷ ʛʣʠʙʠʥʠ ʨʽʟʘʥʥʷ, ʭʦʯʘ ʡ ʧʽʜʚʠʱʫʻ ʪʝʧʣʦʪʫ ʨʽʟʘʥʥʷ, 

ʘʣʝ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʨʦʙʦʯʦʾ ʜʦʚʞʠʥʠ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʧʦʣʽʧʰʫʻ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʛʦʣʦʚʢʠ ʨʽʟʮʷ (ʜʣʷ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ʊ15ʂ6 vx  = 0,15; ʜʣʷ 

ʩʧʣʘʚʫ ɺʂ6 ʽ ʰʚʠʜʢʦʨʽʟʘʣʥɹʦʾ ʩʪʘʣʽ - ʚʽʜʧʦʚʽʜʥʦ 0,2 ʪʘ 0,25). 

ʇʦʜʘʯʘ s ʪʘʢʦʞ ʤʽʩʪʠʪʴʩʷ ʫ ʟʥʘʤʝʥʥʠʢʫ ʬʦʨʤʫʣʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ, ʘ ʦʪʞʝ, 

ʟʥʠʞʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʨʽʟʮʷ. ʉʪʝʧʝʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ ʚʢʘʟʫʻ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ ʟʤʝʥʰʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʟʘʛʦʪʦʚʢʠ ʜʦ ʨʽʟʮʷ 

(ʜʣʷ ʩʧʣʘʚʽʚ ʊ15ʂ6 ʽ ɺʂ6 vy ,= 0,2; ʜʣʷ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽʡ vy = 0,66). 

ʇʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ ʧʨʠ ʛʣʠʙʠʥʽ ʨʽʟʘʥʥʷ ʟʘʚʞʜʠ ʤʝʥʰʠʡ ʚʽʜ ʧʦʢʘʟʥʠʢʘ 

ʩʪʝʧʝʥʷ ʧʨʠ ʧʦʜʘʯʽ, ʪʦʙʪʦ vx < vy . ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʚʘʞʣʠʚʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʨ̔ ʟʘʥʥʷ ʧʽʜ ʯʘʩ ʪʦʯʽʥʥʷ. 

ɿʘʧʘʤôʷʪʘʡʪʝ! ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʟʘ ʫʤʦʚʠ ʥʝʟʤʽʥʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʘʙʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ, ʚ ʨʘʟʽ ʥʝʟʤʽʥʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ, 

ʪʨʝʙʘ ʟʙʽʣʴʰʠʪʠ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥh ʠʚʰʠ ʧʦʜʘʯʫ. 

 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ.  ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʨʝʞʠʤʫ ʨʟ̔ʘʥʥʷ 

ɿʘʚʜʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘ ʩʚʦʾʤ ʚʘʨʽʘʥʪʦʤ (ʜʠʚ. ʊʘʙʣʠʮʶ 

2.2) ʚʠʙʨʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʽʥʩʪʨʫʤʝʥʪʘ, ʚʠʟʥʘʯʠʪʠ ʨʝʞʠʤ ʨʽʟʘʥʥʷ, ʩʧʦʯʘʪʢʫ 

ʘʥʘʣʽʪʠʯʥʦ, ʪʦʙʪʦ ʨʦʟʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ, ʘ ʧʦʪʽʤ - 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʘʙʣʠʮʷʤʠ ʜʦʚʽʜʥʠʢʘ ʪʦʢʘʨʷ. 

ʊʘʙʣʠʮʷ 2.2 

ɺʘʨʽʘʥʪʠ ʜʘʥʠʭ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪ ̫
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2.7. ʉʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʽʟʝʮʴ. ʇʦʪʫʞʥʽʩʪʴ ʨʟ̔ʘʥʥʷ, ʤʦʤʝʥʪ ʨʽʟʘʥʥʷ 

 

ʆʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʯʠʥʠʪʴ ʦʧʽʨ 

ʟʨʽʟʫʚʘʥʥʶ (ʩʢʦʣʶʚʘʥʥʶ), ʽ ʥʘ ʨʽʟʝʮʴ ʜʽʻ ʩʠʣʘ 

ʦʧʦʨʫ ʨʟ̔ʘʥʥ ̫(ʪʠʩʢ ʩʪʨʫʞʢʠ). 

ʎʷ ʩʠʣʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʠʣʠ ʦʧʦʨʫ ʤʝʪʘʣʫ 

ʨʦʟʨʠʚʫ ʚ ʤʦʤʝʥʪ ʩʢʦʣʶʚʘʥʥʷ, ʩʠʣʠ ʦʧʦʨʫ ʩʪʨʫʞʢʠ 

ʡ ʩʠʣʠ ʪʝʨʪʷ ʥʘ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʨʽʟʮʷ. ʉʠʣʘ 

ʦʧʦʨʫ ʨʽʟʘʥʥʶ R ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ.ʇʦʣʦʞʝʥʥʷ ʧʝʨʝʜʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ ʫ ʧʨʦʩʪʦʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʻʜʥʘʥʥʷ 

ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ g ʽ ʢʫʪʘ ʥʘʭʠʣʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ 

l (ʢʽʣʴʢʽʩʪʴ ʧʦʻʜʥʘʥʴ ʥʝʦʙʤʝʞʝʥʘ), ʪʦʤʫ ʥʘʧʨʷʤʦʢ 

ʜʽʾ ʚʝʢʪʦʨʘ ʩʠʣʠ ʦʧʦʨʫ ʨʽʟʘʥʥʶ ʥʝʚʠʟʥʘʯʝʥʠʡ. 
ʈʠʩ. 2.10. ʉʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʽʟʝʮʴ 

 

ɺʠʚʯʝʥʥʷ  ̔ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʦʧʦʨʫ ʨʽʟʘʥʥʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʾʾ ʧʨʦʝʢʮʽʷʤʠ 

ʥʘ ʪʨʠ ʚʠʙʨʘʥʽ ʦʩʽ. ʎʽ ʧʨʦʝʢʮʽʾ ʥʘʟʠʚʘʶʪʴʩʷ ʩʢʣʘʜʦʚʠʤʠ ʩʠʣʘʤʠ ʦʧʦʨʫ ʨʟ̔ʘʥʥ ̫

(ʨʠʩ. 2.10). 

ɺʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʘʙʦ ʩʠʣʘ ʨʽʟʘʥʥʷ zP  ʩʧʨʷʤʦʚʘʥʘ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ, 

ʪʦʙʪʦ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ ʨʽʟʘʥʥʷ (ʾʾ ʚʝʢʪʦʨ ʟʙʽʛʘʻʪʴʩʷ ʟ ʚʝʢʪʦʨʦʤ ʰʚʠʜʢʦʩʪʽ 

ʨʽʟʘʥʥʷ). ʉʠʣʘ ʨʽʟʘʥʥʷ zP  ʥʘʤʘʛʘʻʪʴʩʷ ʟʽʛʥʫʪʠ, ʟʣʘʤʘʪʠ ʨʽʟʝʮʴ (ʨʠʩ. 2.11), ʪʦʤʫ 

ʨʦʟʨʘʭʫʥʦʢ ʨʽʟʮʷ ʥʘ ʤʮ̔ʥʽʩʪʴ ʚʠʢʦʥʫʶʪʴ ʟʘ ʩʠʣʦʶ zP . ʈʝʘʢʪʠʚʥʘ ʩʠʣʘ zP¡, ʱʦ 

ʜʽʻ ʟ ʙʦʢʫ ʨʽʟʮʷ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʧʝʨʝʰʢʦʜʞʘʻ ʦʙʝʨʪʘʥʥʶ ʟʘʛʦʪʦʚʢʠ, ʩʪʚʦʨʶʯʁʠ 

ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ ʨʽʟʘʥʥʷ: 
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ʆʜʠʥʠʮʝʶ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʨʽʟʘʥʥʷ ʻ ʥʴʪʁʦʥ-ʤʝʪʨ (ʅ-ʤ). 

ʇʦʜʦʣʘʥʥʷ ʤʦʤʝʥʪʫ ʨʽʟʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʢʨʫʪʥʦʤʫ ʤʦʤʝʥʪʫ, ʱʦ 

ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʘʙʦ ʩʠʣʘ ʧʦʜʘʯʽ ʈʭ, ï ʦʩʴʦʚʘ ʩʠʣʘ, ʩʧʨʷʤʦʚʘʥʘ ʚ 

ʙʽʢ, ʧʨʦʪʠʣʝʞʥʠʡ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʨʫʭʦʚʽ ʧʦʜʘʯʽ. ɿʘ ʮʽʻʶ 

ʩʠʣʦʶ ʨʦʟʨʘʭʦʚʫʶʪʴ ʤʝʭʘʥʽʟʤ ʧʦʜʘʯʽ ʚʝʨʩʪʘʪʘ. 

ɼʨʫʛʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʘʙʦ ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ ʈʫ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ 

ʚʟʜʦʚʞ ʦʩʽ ʨʽʟʮʷ, ʥʘʤʘʛʘʻʪʴʩʷ ʚʽʜʪʠʩʥʫʪʠ ʨʽʟʝʮʴ ʚʽʜ ʟʘʛʦʪʦʚʢʠ. ɺʦʥʘ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʙʦʣʪʘʤʠ ʨʽʟʮʝʪʨʠʤʘʯʘ. 
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ʈʠʩ. 2.11. ɼʽʷ ʩʠʣʥʷ ʈ: 

 ʘ - ʧʨʦʛʠʥʘʥʥʷ ʨʽʟʮʷ; ʙ - ʫʪʚʦʨʝʥʥʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʨʟ̔ʘʥʥʷ 
 

ʉʠʣʠ ʈz, ʈʭ ʽ ʈʫ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ. ʉʠʣʘ ʦʧʦʨʫ ʨʽʟʘʥʥʶ R ʻ 

ʾʭʥʴʦʶ ʛʝʦʤʝʪʨʠʯʥʦʶ ʩʫʤʦʶ: ʟʘ ʟʥʘʯʝʥʥʷʤ ʽ ʥʘʧʨʷʤʢʦʤ ʮʶ ʩʠʣʫ ʤʦʞʥʘ 

ʟʦʙʨʘʟʠʪʠ ʷʢ ʜʽʘʛʦʥʘʣʴ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʮʠʭ 

ʩʠʣʘʭ, ʷʢ ʥʘ ʩʪʦʨʦʥʘʭ (ʜʠʚ. ʨʠʩ. 3 ): 

222
xyz PPPR ++= . 

ʆʜʠʥʠʮʝʶ ʩʠʣʠ ʦʧʦʨʫ ʨʽʟʘʥʥʶ ʻ ʥʴʶʪʦʥ (ʅ). 

ʅʘʡʙʽʣʴʰʦʶ ʟʘ ʟʥʘʯʝʥʥʷʤ ʻ ʩʠʣʘ zP . ʗʢʱʦ ʨʟ̔ʝʮʴ ʛʦʩʪʨʦ ʟʘʪʦʯʝʥʦ, ʘ ʢʫʪ 

j = 45Á, ʪʦ ʧʨʠʙʣʠʟʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʣ zP : ʈʭ: ʈʫ = 1 : 0,4 : 0,25. 

ʉʧʽʚʚʽʜʥʦh ʝʥʥʷ ʩʠʣ ʈʭ ʽ ʈʫ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ j 

(ʨʠʩ. 2.12): ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ j ʟʤʝʥʰʫʻʪʴʩʷ ʩʠʣʘ ʈʫ  ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ ʈʭ. 

ʇʨʦʭʽʜʥʽ ʫʧʦʨʥʽ ʨʽʟʮʽ, ʛʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ ʷʢʠʭ j = 90Á, ʧʨʘʮʶʶʪʴ, ʥʝ 

ʩʪʚʦʨʶʶʯʠ ʚʽʜʪʠʩʢʥʦʾ ʩʠʣʠ, ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʥʝʞʦʨʩʪʢʠʭ 

ʟʘʛʦʪʦʚʦʢ. ɻʝʦʤʝʪʨʠʯʥʘ ʩʫʤʘ ʩʠʣ zP  ʪʘ ʈʫ ʩʧʨʠʯʠʥʷʻ ʧʦʷʚʫ ʚʽʜʪʠʩʢʥʦʾ ʩʠʣʠ ʚP , (ʨʠʩ. 

2.13): 

;4,0

;22
ʚ

zy

yz

PP

PPP

=

+=
 

zzzz PPPPP 08,116,116,0 222
ʚ ==+= . 

 
ʈʠʩ. 2.12. ɿʘʣʝʞʥʽʩʪʴ ʩʠʣ ʧʦʜʘʯʽ ʈʭ ʽ ʨʘʜʽʘʣʴʥʦʾ ʈʫ  ʚʽʜ ʛʦʣʦʚʥʦʛʦ ʢʫʪʘ ʚ ʧʣʘʥʽ j ʨʽʟʮʷ, 

ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ, ʚʽʜʧʦʚʽʜʥʦ: 

ʘ - 60Á; ʙ -10Á; ʚ - 90Á (ʧʨʦʨʽʟʥʠʡ ʨʽʟʝʮʴ); ʛ -90Á (ʧʨʦʭʽʜʥʠʡ ʫʧʦʨʥʠʡ ʨʟ̔ʝʮʴ) 
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ɼʽʷ ʚʽʜʪʠʩʢʥʦʾ ʩʠʣʠ ʚP  ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ ʦʙʨʦʙʣʝʥʦʛʦ ʚʘʣʘ (ʨʠʩ. 2.14). 

ʉʠʣʘ ʨʽʟʘʥʥʷ zP  ʟʘʣʝʞʠʪʴ, ʧʝʨʝʜʫʩʽʤ, ʚʽʜ 

ʦʙʨʦʙʣʚʁʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʯʠʤ ʚʠʱʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ (ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʚs  ʽ 

ʪʚʝʨʜʽʩʪʶ ʅɺ), ʪʠʤ ʚʠʱʠʡ ʦʧʽʨ ʨʽʟʘʥʥʶ, ʪʠʤ ʙʽʣʴʰʘ 

ʩʠʣʘ ʨʽʟʘʥʥʷ. ʅʘ ʩʠʣʫ ʨʽʟʘʥʥʷ ʚʧʣʠʚʘʻ ʪʘʢʦʞ ʧʣʦʱʘ 

ʟʨʽʟʫtsF= , ʪʦʙʪʦ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ʽ ʧʦʜʘʯʘ. 

ʉʠʣʘ ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʝʤʧʽʨʠʯʥʦʶ 

(ʜʦʩʣʽʜʥʦʶ)   ʬʦʨʤʫʣʦʶ: 

 

zPzPzPMzPz KKKstCP ʄʆʈ
75,0

gÖ= , ʜʝ zP  -- ʩʠʣʘ ʨʽʟʘʥʥʷ, ʅ; 

zPC - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʘ̔ʣʫ ʡ ʛʦʣʦʚʥʦʛʦ 

ʢʫʪʘ ʚ ʧʣʘʥʽ j; 

 t - ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʤʤ; 

s - ʧʦʜʘʯʘ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʦʜʘʯʘ ʤʝʥʰʝ ʚʧʣʠʚʘʻ ʥʘ ʩʠʣʫ ʨʽʟʘʥʥʷ, ʥʽʞ 

ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʪʦʤʫ ʫ ʬʦʨʤʫʣʫ ʧʦʜʘʯʘ ʚʭʦʜʠʪʴ ʟ̔ ʧʦʢʘʟʥʠʢʦʤ ʩʪʝʧʝʥʷ  0,75; 

zPMK - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʯʠʤ ʚʠʱʘ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʚs  ʘʙʦ ʪʚʝʨʜʽʩʪʴ ʅɺ, ʪʠʤ 

ʙʽʣʴʰʠʡ ʦʧʽʨ ʨʽʟʘʥʥʶ ʯʠʥʠʪʴ ʦʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ; 

zP
Kg - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ ʫ: ʯʠʤ ʙʽʣʴʰʠʡ 

ʧʝʨʝʜʥʽʡ ʢʫʪ, ʪʠʤ ʣʝʛʰʠʤʠ ʻ ʫʤʦʚʠ ʜʣʷ ʩʭʦʜʞʝʥʥʷ ʩʪʨʫʞʢʠ, ʱʦ ʟʤʝʥʰʫʻ ʾʾ 

ʜʝʬʦʨʤʘʮʽʶ; ʪʦʤʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʫʻʪʴʩʷ. ʋ 

ʨʘʟʽ ʨʦʙʦʪʠ ʟ ʚʽʜôʻʤʥʠʤ ʧʝʨʝʜʥʽʤ ʢʫʪʦʤ, ʩʪʨʫʞʢʘ ʢʨʫʪʦ ʟʘʛʠʥʘʻʪʴʩʷ, ʾʾ 

ʜʝʬʦʨʤʘʮʽʷ ʩʧʨʠʯʠʥʷʻ ʜʦʜʘʪʢʦʚʠʡ ʦʧʽʨ ʽ ʩʠʣʘ zP  ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʡ 

ʚʽʜʦʙʨʘʞʘ̒ ʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 
zP

Kg ; 

zP
Kʄʆʈ  - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄʆʈ: ʯʠʤ 

ʷʢʽʩʥʽʰʘ ʨʽʜʠʥʘ, ʪʠʤ ʤʝʥʰʝ ʪʝʨʪʷ ʥʘ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ ʨʽʟʮʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʤʝʥʰʘ ʩʠʣʘ zP . ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 
zPC , 

zPMK , 
zP

Kʄʆʈ  ʪʘ ʟʥʘʯʝʥʥʷ 

75,0s  ʥʘʚʦʜʷʪʴʩʷ ʫ ʜʦʚʽʜʥʠʢʘʭ.  

 

ʈʠʩ. 2.13. ʉʭʝʤʘ ʜʦ 

ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʪʠʩʢʥʦʾ 

ʩʠʣʠ ʈʚ 
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ʈʠʩ. 2.14. ʋʪʚʦʨʝʥʥʷ ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ  

ʚʘʣʘ ʧʽʩʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʚ ʮʝʥʪʨʘʭ 

 

ʇʦʪʫʞʥʽʩʪʴ ʨʽʟʘʥʥʷ ʝʬN , ʘʙʦ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʦʜʠʥʠʮʝʶ ʷʢʦʾ ʻ 

ʢ̔ʣʦʚʘʪ (ʢɺʪ), ʜʦʨʽʚʥʶʻ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʛʦʣʦʚʥʠʡ ʨʫʭ ʨʽʟʘʥʥʷ - 

ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ: 

100060
ʝʬ

Ö
=

Pv
N . 

ʅʝ ʚʩʷ ʧʦʪʫʞʥʽʩʪʴ, ʩʪʚʦʨʶʚʘʥʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩ 

ʨʽʟʘʥʥʷ, ʪʦʙʪʦ ʻ ʝʬʝʢʪʠʚʥʦʶ: ʻ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʚ ʧʘʩʦʚʽʡ ʧʝʨʝʜʘʯʽ, ʫ 

ʧʽʜʰʠʧʥʠʢʘʭ ʚʘʣʽʚ, ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯʘʭ. ʊʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʽʙʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʨʘʭʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʫʩʴʦʛʦ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʚʝʨʩʪʘʪʘ (ʷʢ ʧʨʘʚʠʣʦ, ʚʽʥ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,7...0,85): 

h
=

ʝʬ
ʜʚ

N
N . 

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʤʦʤʝʥʪ ʚʽʜ ʨʝʘʢʪʠʚʥʦʾ ʩʠʣʠ zP¡ (ʝʬʝʢʪʠʚʥʠʡ ʤʦʤʝʥʪ 

ʨʽʟʘʥʥʷ ʝʬM , ʅÖʤ) ʧʝʨʝʰʢʦʜʞʘʻ ʦʙʝʨʪʘʥʥʶ ʟʘʛʦʪʦʚʢʠ: 

.
10002

ʝʬ
Ö

=
DP

M z  

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʰʧʠʥʜʝʣʽ, 

ʩʪʚʦʨʚʁʘʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ, ʧʦʚʠʥʝʥ ʜʦʣʘʪʠ ʤʦʤʝʥʪ ʨʽʟʘʥʥʷ, ʪʦʙʪʦ ʤʘʻ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ ʄh ʧ > ʝʬM . 

ʗʢ ʚʽʜʦʤʦ ʟ ʤʝʭʘʥʽʢʠ, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʄ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʚʘʣ (ʫ ʜʘʥʦʤʫ ʨʘʟʽ, ʥʘ ʰʧʠʥʜʝʣʴ) ʽ ʚʽʜ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ: 

n

N
M

1000
º , 

ʜʝ ʄ - ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ, ʅʤ; 

N - ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ; 

ʧ - ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ, ʦʙ/ʭʚ. 
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ʆʪʞʝ, ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʚʝʨʩʪʘʪʘ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ: ʢʨʫʪʥʠʡ 

ʤʦʤʝʥʪ ʥʘ ʰʧʠʥʜʝʣʽ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʠʤ ʟʘ ʝʬʝʢʪʠʚʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ: 

10002
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2. 8. ɺʽʙʨʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʪʦʯʽʥʥʷ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʟʤʝʥʰʝʥʥʷ 
 

ʇʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʚʽʙʨʘʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘ ʡ ʚʝʨʩʪʘʪʘ, ʧʨʠʯʠʥʘʤʠ 

ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ: ʢʦʣʠʚʘʥʥʷ ʜʽʾ ʩʠʣ ʦʧʦʨʫ ʤʝʪʘʣʫ ʨʽʟʘʥʥʶ ʚ ʧʨʦʮʝʩʽ 

ʩʢʦʣʚʁʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʞʢʠ; ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ; 

ʥʝʟʨʽʚʥʦʚʘʞʝʥʽʩʪʴ ʧʘʪʨʦʥʘ ʯʠ ʟʘʛʦʪʦʚʢʠ; ʟʦʚʥʽʰʥʽ ʢʦʣʠʚʘʥʥʷ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ 

ʯʝʨʝʟ ʬʫʥʜʘʤʝʥʪ ʚʽʜ ʽʥʰʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʷʢʝ ʧʨʘʮʶʻ ʧʦʙʣʠʟʫ ʚʝʨʩʪʘʪʘ. 

ɺʽʙʨʘʮʽʾ ʟʘʚʘʞʘʶʪʴ ʥʦʨʤʘʣʴʥʽʡ ʨʦʙʦʪʽ ʚʝʨʩʪʘʪʘ, ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ 

ʦʙʨʦʙʢʠ, ʧʨʠʩʢʦʨʶʶʪʴ ʩʧʨʘʮʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʚʝʨʩʪʘʪʘ, ʧʦʨʫʰʫʶʪʴ ʙʝʟʧʝʢʫ 

ʧʨʘʮʽ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʽʙʨʘʮʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ, 

ʟʘʩʪʦʩʦʚʫʁ ʪʴ ʪʘʢʽ ʧʨʠʡʦʤʠ: 

- ʦʙʪʦʯʫʶʪʴ ʥʝʞʦʨʩʪʢʽ ʚʘʣʠ ʨʽʟʮʷʤʠ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʽ ʢʫʪʠ ʚ ʧʣʘʥʽ (j= 

60ï90Á) ʽ ʤʘʣʽ ʨʘʜʽʫʩʠ ʟʘʢʨʫʛʣʝʥʥʷ ʚʝʨʰʠʥʠ (ʛr= 1ï1,5 ʤʤ); 

- ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʟʥʘʯʥʦʛʦ ʚʠʣʴʦʪʫ ʨʽʟʮʷ, ʩʚʦʻʯʘʩʥʦ ʟʘʪʦʯʫʶʪʴ ʽ ʜʦʚʦʜʷʪʴ 

ʡʦʛʦ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʟʘʜʘʥʦʾ ʛʝʦʤʝʪʨʽʾ; 

- ʩʚʦʻʯʘʩʥʦ ʨʝʛʫʣʶʶʪʴ ʧʽʜʰʠʧʥʠʢʠ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ; 

- ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ ʢʣʘʜʫʪʴ ʥʘ ʥʴʦʛʦ 

ʷʢʠʡʩʴ ʚʘʥʪʘʞ (ʚʘʞʢʫ ʜʝʪʘʣʴ); 

- ʥʘ ʧʘʣʝʮʴ ʧʦʚʽʜʢʦʚʦʾ ʧʣʘʥʰʘʡʙʠ ʘʙʦ ʭʚʦʩʪʦʚʠʢ ʭʦʤʫʪʠʢʘ ʥʘʜʷʛʘʶʪʴ 

ʛʫʤʦʚʫ ʚʪʫʣʢʫ; 

- ʥʘʜʽʡʥʦ ʟʘʢʨʽʧʣʶʶʪʴ ʚʝʨʩʪʘʪ ʥʘ ʬʫʥʜʘʤʝʥʪʥʠʭ ʙʦʣʪʘʭ ʟ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʤʠ ʰʘʡʙʘʤʠ ʧʽʜ ʟʘʪʷʞʥʠʤʠ ʛʘʡʢʘʤʠ ʘʙʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʝʨʩʪʘʪ 

ʥʘ ʚʽʙʨʦ- ʦʧʦʨʠ, ʪʦʙʪʦ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʧʽʜʢʣʘʜʢʠ (ʨʠʩ. 2.15); 

- ʧʘʪʨʦʥʠ ʨʘʟʦʤ ʟ ʧʣʘʥʰʘʡʙʘʤʠ ʙʘʣʘʥʩʫʶʪʴ 

(ʟʨʽʚʥʦʚʘʞʫʶʪʴ), ʥʘ ʧʦʚʽʜʢʦʚʽʡ ʧʣʘʥʰʘʡʙʽ 

ʟʘʢʨʽʧʣʶʶʪʴ ʧʨʦʪʠʚʘʛʠ, ʷʢʽ ʟʨʽʚʥʦʚʘʞʫʶʪʴ ʤʘʩʫ 

ʭʚʦʩʪʦʚʠʢʘ ʭʦʤʫʪʠʢʘ; ʦʙʨʦʙʣʷʶʯʠ ʥʝʩʠʤʝʪʨʠʯʥʽ 

ʟʘʛʦʪʦʚʢʠ, ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʦʪʠʚʘʛʠ; 

- ʫ ʨʘʟʽ ʦʙʨʦʙʣʝʥʥʷ ʚʘʣʽʚ, ʚʠʣʽʪ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾʙʘʙʢʠ 

ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʥɹʠʤ, 

- ʟʘʜʥʷ ʙʘʙʢʘ ʥʘʜʽʡʥʦ ʟʘʢʨʽʧʣʝʥʘ, ʘ ʧʽʥʦʣʴ 

ʟʘʩʪʦʧʦʨʝʥʘ.  

ɺʠʣʽʪ ʨʽʟʮʷ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 1,5ʅ; 

- ʚʠʢʦʥʫʶʯʠ ʧʽʜʨʽʟʥʽ ʪʘ ʚʽʜʨʽʟʥʽ ʨʦʙʦʪʠ ʙʝʟ 

ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ, ʟʘʪʠʩʢʫʶʪʴ ʢʘʨʝʪʢʫ ʩʫʧʦʨʪʘ. ʂʦʣʠ ʧʨʘʮʶʶʪʴ ʥʘ ʚʝʨʩʪʘʪʽ, 

ʥʘʣʘʛʦʜʞʝʥʦʤʫ ʟʘ ʫʧʦʨʦʤ, ʙʝʟ ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ, ʟʘʪʷʛʫʶʪʴ ʢʣʠʥʠ ʧʦʧʝʨʝʯʥʠʭ 

ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ; 

ʈʠʩ. 2.15. ɺʽʙʨʦʦʧʦʨʘ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʨʩʪʘʪʘ: 

1 - ʧʽʜʢʣʘʜʢʘ; 2 - ʛʫʤʦʚʘ 

ʚʩʪʘʚʢʘ; 3 - ʦʙʦʡʤʘ;  

4 - ʰʘʡʙʘ; 5 ï ʛʘʡʢʘ;  

6 ï ʛʚʠʥʪ 
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- ʜʣʷ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ ʥʘ ʟʘʜʥʽʡ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ ʜʦʚʦʜʷʪʴ ʚʽʙʨʦʛʘʩʠʣʴʥʫ 

ʬʘʩʢʫ (ʨʠʩ. 2.16, ʘ); ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʝʨʪʷ ʬʘʩʢʠ ʦʙ ʦʙʨʦʙʣʝʥʫ ʧʦʚʝʨʭʥʶ, ʱʦ ʜʝʱʦ 

ʟʤʝʥʰʫʻ ʚʽʙʨʘʮʽʾ; 

- ʜʣʷ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʥʝʞʦʨʩʪʢʠʭ ʚʘʣʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʝʮʴ ʟ 

ʚʽʙʨʦʛʘʩʠʣʴʥʠʤ ʧʨʦʨʽʟʦʤ, ʚ ʷʢʠʡ ʚʤʽʱʫʶʪʴ ʜʝʨʝʚ'ʷʥʫ ʘʙʦ ʛʫʤʦʚʫ ʚʩʪʘʚʢʫ (ʨʠʩ. 

2.16, ʙ). 

 
ʈʠʩ. 2.16. ɺʽʙʨʦʛʘʩʠʣʴʥʽ ʨʽʟʮʽ: 

ʘ - ʟ ʚʽʙʨʦʛʘʩʠʣʴʥʦʶ ʬʘʩʢʦʶ: ʙ - ʟ ʚʽʙʨʦʛʘʩʠʣʴʥʠʤ ʧʨʦʨʽʟʦʤ 

 
ʅʘʜʽʡʥʝ ʛʘʩʽʥʥʷ ʚʽʙʨʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ - ʚʽʙʨʦʛʘʩʥʠʢʽʚ. ʂʦʥʩʪʨʫʢʮʽʷ ʚʽʙʨʦʛʘʩʥʠʢʘ ʟ ʧʽʜʧʨʫʞʠʥʝʥʠʤʠ 
ʨʦʣʠʢʦʚʠʤʠ ʢʫʣʘʯʢʘʤʠ ʻ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʨʫʭʦʤʦʛʦ ʣʶʥʝʪʘ (ʨʠʩ. 2.17). ʉʠʣʫ 
ʧʨʠʪʠʩʢʫʚʘʥʥʷ ʨʦʣʠʢʦʚʠʭ ʢʫʣʘʯʢʽʚ 5 ʜʦ ʟʘʛʦʪʦʚʢʠ ʨʝʛʫʣʶʶʪʴ ʥʘʪʠʩʢʥʠʤʠ 
ʛʚʠʥʪʘʤʠ 3. 

ɺʽʙʨʦʛʘʩʥʠʢ ʟ ʪʷʛʘʨʮʝʤ (ʨʠʩ. 2.18) ʪʘʢʦʞ ʚʠʛʦʪʦʚʣʝʥʦ ʥʘ ʙʘʟʽ ʨʫʭʦʤʦʛʦ 
ʣʶʥʝʪʘ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ (ʨʦʟʨʦʙʢʘ ʢʨʠʚʦʨʽʟʴʢʦʛʦ ʪʦʢʘʨʷ-ʥʦʚʘʪʦʨʘ 
ɺ. ɸ. ɹʘʨʜʽʥʦʚʘ). ɿʘʤʽʩʪʴ ʚʝʨʭʥʴʦʛʦ ʢʫʣʘʯʢʘ ʣʶʥʝʪʘ ʚʽʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʰʪʘʥʛʫ 
3, ʚ ʥʠʞʥʽʡ ʢʽʥʝʮʴ ʷʢʦʾ ʟʘʧʨʝʩʦʚʘʥʦ ʯʘʚʫʥʥʠʡ ʩʫʭʘʨ 4. ʅʘ ʰʪʘʥʛʫ ʥʘʩʘʜʞʝʥʦ 
ʪʷʛʘʨʝʮʴ (ʰʘʡʙʫ) 2, ʷʢʠʡ ʢʨʽʧʠʪʴʩʷ ʛʚʠʥʪʦʤ 1. ʄʘʩʘ ʪʷʛʘʨʮʷ 5ï6 ʢʛ. ʐʪʘʥʛʘ ʧʽʜ 
ʜʽʻʶ ʚʣʘʩʥʦʾ ʚʘʛʠ ʪʷʛʘʨʮʷ ʚʧʠʨʘʻʪʴʩʷ ʩʫʭʘʨʝʤ ʚ ʦʙʨʦʙʣʶʚʘʥʫ ʟʘʛʦʪʦʚʢʫ  ̔ʛʘʩʠʪʴ 
ʚʽʙʨʘʮʽʶ. ʅʘʪʠʩʢʘʥʥʷ ʰʪʘʥʛʠ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʜʝʷʢʝ ʧʨʦʛʠʥʘʥʥʷ ʟʘʛʦʪʦʚʢʠ, 
ʪʦʤʫ ʪʘʢʠʡ ʚʽʙʨʦʛʘʩʥʠʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʠʰʝ ʜʣʷ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ. 

 

 

ʈʠʩ. 2.17.  ʇʽʜʧʨʫʞʠʥʝʥʠʡ ʢʫʣʘʯʦʢ ʣʶʥʝʪʘ:  

1 - ʛʚʠʥʪ; 2 - ʢʨʠʰʢʘ; 3 ïʥʘʪʠʩʢʥʠʡ ʛʚʠʥʪ; 4 

ï ʧʨʫʞʠʥʘ; 5 ï ʨʦʣʠʢʦʚʠʡ ʢʫʣʘʯʦʢ; 6 ï ʧʽʥʦʣʴ 

 

ʈʠʩ. 2.18. ɺʽʙʨʦʛʘʩʥʠʢ ʟ ʪʷʛʘʨʮʝʤ: 

1 - ʛʚʠʥʪ; 2 - ʪʷʛʘʨʝʮʴ; 3 - ʰʪʘʥʛʘ; 

4 - ʯʘʚʫʥʥʠʡ ʩʫʭʘʨ; 5 - ʧʽʥʦʣʴ ʟ ʨʦʣʠʢʦʤ; 6 - 

ʩʪʦʷʢ 
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ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʫʣʴʢʦʚʠʡ ʚʽʙʨʦʛʘʩʥʠʢ (ʨʠʩ. 2.19), ʷʢʠʡ 

ʟʘʢʨʽʧʣʷʶʁʪʴ ʫ ʨʽʟʮʝʪʨʠʤʘʯ. ʋ ʜʦʜʘʪʢʦʚʦʤʫ ʪʨʠʤʘʯʽ ʥʘ ʦʩʽ 8 ʚʽʣʴʥʦ ʭʠʪʘʻʪʴʩʷ 

ʩʝʨʛʘ 7, ʚ ʷʢʽʡ ʥʘ ʦʩʽ 6 ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʣʠʢ (ʰʘʨʠʢʦʧʽʜʰʠʧʥʠʢ) 5. ʋ ʩʝʨʛʫ 

ʚʛʚʠʥʯʝʥʠʡ ʩʪʘʢʘʥ 4, ʨʦʟʜʽʣʝʥʠʡ ʧʝʨʝʛʦʨʦʜʢʦʶ 2 ʥʘ ʜʚʽ ʧʦʨʦʞʥʠʥʠ: ʫ ʥʠʞʥ ʁ

ʥʘʩʠʧʘʥʦ ʢʫʣʴʢʠ ʜʽʘʤʝʪʨʦʤ 12 ʤʤ, ʘ ʫ ʚʝʨʭʥ ʁï ʢʫʣʴʢʠ ʜʽʘʤʝʪʨʘ 10 ʤʤ. ʋ ʨʘʟʽ 

ʦʙʪʦʯʫʚʘʥʥʷ ʥʝʞʦʨʩʪʢʦʾ ʟʘʛʦʪʦʚʢʠ, ʚʽʙʨʦʛʘʩʥʠʢ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ 

ʟʘʛʦʪʦʚʢʠ, ʩʧʨʠʡʤʘʶʯʠ ʽ ʛʘʩʷʯʠ ʚʽʙʨʘʮʽʾ ʤʘʩʦʶ ʢʫʣʴʦʢ. ʈʽʟʥʠʡ ʜʽʘʤʝʪʨ ʢʫʣʴʦʢ 

ʩʧʨʠʷʻ ʛʘʩʽʥʥʶ ʚʽʙʨʘʮʽʡ ʨʽʟʥʦʾ ʯʘʩʪʦʪʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ʽ 

ʚʠʣʴʦʪʫ ʨʽʟʮʷ, ʨʝʛʫʣʶʶʪʴ ʧʦʣʦʞʝʥʥʷ ʨʦʣʠʢʘ ʧʝʨʝʩʫʚʘʥʥʷʤ ʡʦʛʦ ʚ ʧʘʟʫ ʩʝʨʛʠ. 

ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʚʽʙʨʦʛʘʩʥʠʢʘ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ ʧʨʠʟʥʘʯʝʥʘ ʛʘʡʢʘ, ʨʦʟʤʽʱʝʥʘ ʧʽʜ 

ʛʦʣʦʚʢʦʶ ʧʝʨʰʦʛʦ ʛʚʠʥʪʘ ʨʽʟʮʝʪʨʠʤʘʯʘ. ʂʦʣʠ ʦʧʝʨʘʮʽʷ ʥʝ ʧʦʪʨʝʙʫʻ 

ʚʽʙʨʦʛʘʩʽʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʦʙʪʦʯʫʚʘʥʥʷ ʢʽʥʮʽʚ ʟʘʛʦʪʦʚʢʠ), ʚʽʙʨʦʛʘʩʥʠʢ 

ʚʽʜʢʠʜʘʻʪʴʩʷ ʥʘʟʘʜ. 

 

 
ʈʠʩ. 2.19. ʂʫʣʴʢʦʚʠʡ ʚʽʙʨʦʛʘʩʥʠʢ: 1, 3 - ʢʫʣʴʢʠ; 2 - ʧʝʨʝʛʦʨʦʜʢʘ;  

4 - ʩʪʘʢʘʥ; 5 - ʨʦʣʠʢ; 6, 8 - ʚʽʩʴ; 7 - ʩʝʨʛʘ; 9 - ʪʨʠʤʘʯ 

 

2. 9. ɽʣʝʢʪʨʦʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʘʙʩʪʨʘʢʪʥʦʛʦ ʚʝʨʩʪʘʪʘ 

 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʛʣʷʜʽ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʘʩʽ 

ʚʝʨʩʪʘʪʘ, ʚʠʜʽʣʠʪʠ ʜʝʷʢʫ ʢʦʥʢʨʝʪʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ, ʟ ʧʨʠʯʠʥʠ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʾʭ ʨʽʟʥʦʚʠʜʽʚ.  

ʆʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʪʝ, ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʤʢʥʝʥʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʷʢʽ ʱʝ ʡ ʤʘʶʪʴ ʩʧʦʣʫʯʝʥʥʽ ʣʘʥʢʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 

ʩʠʩʪʝʤʫ ʝʣʝʢʪʨʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʦʞʥʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʣʠʰʝ ʫ ʚʠʛʣʷʜʽ 

ʜʚʦʧʦʣʶʩʥʠʢʽʚ, ʪʨʠʧʦʣʶʩʥʠʢʽʚ ʪʘ ʯʦʪʠʨʠʧʦʣʶʩʥʠʢʽʚ [10; 45]. ɼʣʷ ʜʦʢʘʟʫ ʮʽʻʾ 

ʪʝʟʠ ʨʦʟʛʣʥ̫ʝʤʦ ʘʙʩʪʨʘʢʪʥʠʡ ʚʝʨʩʪʘʪ ʷʢ ʥʠʟʢʫ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʥʪʫʨʽʚ, 

ʟʘʤʢʥʝʥʠʭ ʫ ʜʝʷʢʦʤʫ ʘʙʩʪʨʘʢʪʥʦʤʫ ʦʙôʻʤʽ. ʆʜʨʘʟʫ ʩʪʘʚʠʤʦ ʫʤʦʚʫ: ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʦʙôʻʤʫ ʻ ʬʽʟʠʯʥʦ ʘʜʝʢʚʘʪʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʤ ʝʣʝʤʝʥʪʘʤ ʚʝʨʩʪʘʪʘ. ʉʧʝʢʪʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʪ̔ʥʦʛʦ ʧʦʣʷ (ɽʄʇ) ʫ ʮʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʣʘʭ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʝʣʝʢʪʨʦʨʫʰʽʡʥʠʭ ʩʠʣ (ɽʈʉ) ʪʘ ʚʽʜʧʦʚʽʜʥʽ 

ʟʤʽʥʠ ʢʦʥʪʫʨʥʠʭ ʩʪʨʫʤʽʚ. ɺ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʦʣʷʛʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʝʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 2.20).  
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ʘ) 

 
ʙ) 

 
ʚ)   

 
ʈʠʩ. 2.20. ʊʠʧʦʚʽ ʟʘʤʢʥʝʥʽ ʝʣʝʢʪʨʠʯʥʽ ʢʦʣʘ ʫ ʚʝʨʩʪʘʪʽ, ʜʝ: ʘ) ʪʠʧʦʚʽ ʢʦʣʘ, ʧʦʚôʷʟʘʥʽ ʟ 

ʨʫʰʽʡʥʦʶ ʩʠʩʪʝʤʦʶ; ʙ) ʪʠʧʦʚʽ ʢʦʣʘ, ʧʦʚôʷʟʘʥʽ ʟ ̔ ʩʪʘʥʠʥʦʶ ʚʝʨʩʪʘʪʘ; ʚ) ʪʠʧʦʚʽ ʢʦʣʘ, 

ʧʦʚôʷʟʘʥʽ ʟ ʜʝʪʘʣʣʶ. 

 

ʄʦʜʝʣʴ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʻ ʩʫʪʦ ʘʙʩʪʨʘʢʪʥʦʶ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʨʘʭʦʚʫʻ 

ʢʦʥʢʨʝʪʥʫ ʛʝʦʤʝʪʨʽʶ ʚʝʨʩʪʘʪʘ, ʦʜʥʘʢ, ʛʦʣʦʚʥʝ ʚ ʪʘʢʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ï ʮʝ 

ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʤʝʪʘʣʝʚʠʭ ʤʘʩ ʟ ʚʝʣʠʢʠʤʠ ʦʙôʻʤʘʤʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʪʝʟʠ, 
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ʢʦʦʨʜʠʥʘʪʠ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ  ʷʢ ʢʨʠʚʦʣʽʥʽʡʥʽ. ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ 

ʪʠʧʦʚʫ ʩʭʝʤʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦɽʈʉ (ʨʠʩ. 2.21), ʪʦ ʥʝ ʚʘʞʢʦ ʧʦʤʽʪʠʪʠ, ʱʦ 

ʚʦʥʘ ʻ ʬʨʘʛʤʝʥʪʦʤ ʟʘʛʘʣʴʥʦʾ ʝʣʝʢʪʨʦʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʚʝʨʩʪʘʪʘ. 

ʅʘʩʘʤʧʝʨʝʜ, ʧʦʪʨʽʙʥʦ ʟʚepʥʫʪʠ ʫʚaʛʫ, ʱo ʧpʠ oʙpoʙʮʽ ʤeʪaʣʫ ʽ 

ʚʠʛoʪoʚʣeʥʥʽ ʪoʯʥʠx ʜeʪaʣeʡ ʚaʞʣʠʚʠʤ ʻ ʚʠʟʥaʯeʥʥʷ pʫxʫ ʽʥcʪpʫʤeʥʪa ʚ 

poʙoʯoʤʫ ʧpocʪopʽ ʚepcʪaʪa [10]. ɺʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʪexʥoʣoʛʽʯʥʠʡ ʧpoʮec 

oʙpoʙʢʠ ʜeʪaʣʽ ʧpʠʣaʜaʤʠ, ʱo ʢoʥʪpoʣʶʶʪʴ ʤeʞoʚʽ cʠʪʫaʮʽʾ, ʷʢʽ ʻ, ʧo-ʧepʰe, 

ʤaʣoʯʫʪʣʠʚʠʤʠ, a, ʧo-ʜpʫʛe, peʻcʪpʫʶʪʴ ʚʞe ʟaʚepʰeʥʠʡ aʢʪ ʜʽʾ. ʊaʢa cʠcʪeʤa 

ʢoʥʪpoʣʶ ʥe ʟaʜoʚoʣʴʥʷʻ ocʥoʚʥoʾ ʚʠʤoʛʠ ʚʠpoʙʥʠʮʪʚa ï ʧoʧepeʜʞeʥʥ̫ 

ʢpʠʪʠʯʥʠx cʠʪʫaʮʽʡ.  

ʇepeʚaʛoʶ ʮʠx ʤeʪoʜʠʢ ʢoʥʪpoʣʶ ʪa ʚʠʤʽpʶʚaʥʥʷ ʟ ʪexʥoʣoʛʽʾ ʪʝʦʨʽʾ 

ʪʦʥʢʦʛʦ ʪʦʨʢʘʥʥʷ (ʊOʅʊOP) [12], ʫ ʧopʽʚʥʷʥʥʽ ʟ ʽcʥʫʶʯʠʤʠ, ʻ ʰʚʠʜʢʽcʪʴ, ʟ 

ʷʢoʶ ʚoʥa ʚʠʟʥʘʯʘʻ, peaʛʫʻ ʥa ʙʫʜʴ-ʷʢʽ ʚʽʜxʠʣeʥʥʷ ʚʽʜ ʟaʜaʥoʛo ʪexʥoʣoʛʽʯʥoʛo 

peʞʠʤʫ oʙpoʙʢʠ. Oʢpʽʤ ʪoʛo, ʤeʪoʜʠʢʠ ʜʘʶʪʴ ʟʤʦʛʫ oʮʽʥʶʚaʪʠ ʧʣʠʥʥʫ 

cʠʪʫaʮʽʶ ʪexʥoʣoʛʽʯʥoʛo ʧpoʮecʫ ʚʠʛoʪoʚʣeʥʥʷ ʜeʪaʣeʡ ʽ ʟaʟʜaʣeʛʽʜʴ 

ʧepeʜʙaʯaʪʠ aʚapʽʡʥʫ cʠʪʫaʮʽʶ ʧpoʮecʫ aʙo ʚcʽʻʾ ʪexʥoʣoʛʽʯʥoʾ cʠcʪeʤʠ, ʱo ʤaʻ 

ʟʥaʯʥo ʧʽʜʚʠʱʫʚaʪʠ ʪoʯʥʽcʪʴ oʙpoʙʢʠ. 

ʇepʚʠʥʥa oʮʽʥʢa ʷʢocʪʽ ʧpoʮecʫ ʤeʪaʣooʙpoʙʢʠ oʪpʠʤʫʻʪʴcʷ ʥa eʪaʧʽ 

ʚxoʜʞeʥʥʷ ʽʥcʪpʫʤeʥʪa ʚ ʧoʚʥʠʡ poʙoʯʠʡ peʞʠʤ ʟ̔ cʠʣoʚʠʤ ʥaʚaʥʪaʞeʥʥʷʤ. 

Oʪpʠʤaʪʠ ʷʢʽcʥʠʡ aʥaʣʽʟ ʟ ʮʴoʛo ʧepexʽʜʥoʛo ʧpoʮecʫ ʥeʤoʞʣʠʚo, ʟa 

ʚʽʜcʫʪʥʦcʪ̔ ʪoʯʥoʾ ʽʥʬopʤaʮʽʾ ʧpo ʤoʤeʥʪ ʪopʢaʥʥʷ ʽʥcʪpʫʤeʥʪa ʪa ʜeʪaʣʽ. 

Cʠcʪeʤ, ʷʢʽ ʚʠʟʥaʯaʶʪʴ ʤoʤeʥʪ ʪoʢaʥʥʷ ʽʥcʪpʫʤeʥʪa ʽ ʜeʪaʣʽ, poʟpoʙʣeʥa 

ʥeʚeʣʠʢa ʢʽʣʴʢʽcʪʴ.  

  
ɼʦ ʥʘʡʧʨʦʩʪʽʰʠʭ ʩʠʩʪʝʤ ʪʦʨʢʘʥʥʷ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʥʘʰ ʯʘʩ, ʪʨʝʙʘ 

ʚʽʜʥʝʩʪʠ ʪʘʢʠʡ ʧʨʠʣʘʜ, ʷʢ ʚʽʩʴ ï ʮʝʥʪʨ (ACCU CENTER) (ʨʠʩ.2.22). ʎʷ ʩʠʩʪʝʤʘ 
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ʈʠʩ. 2.21. ʊʠʧʦʚʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʦ ɽʈʉ, ʟʘ ʷʢʦʶ ʚʠʥʠʢʘʻ ʢʦʥʪʫʨʥʘ ɽʈʉ ʧʽʜ 

ʜʽʻʶ ɽʄʇ 



40 

 

ʚʽʜʥʦʩʠʪʴʩʷ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʜʦ ʧʘʩʠʚʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʛʦʣʦʚʦʢ (ʇɺɻ). ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʮʝ ʻ ʜʚʘ ʮʠʣʽʥʜʨʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʟʯʝʧʣʝʥʽ 

ʧʨʫʞʥʠʤ ʝʣʝʤʝʥʪʦʤ.  

 
ʘ) 

 

 
ʙ) 

 
 

 
͍ύ 

 
͎ύ 

ʈʠʩ.2.22. ʄʝʭʘʥiʯʥʘ ʩʠʩʪʝʤʘ ʪʦʨʢʘʥʥʷ çACCU 

CENTERè, 

ʜʝ ʘ ï ʧʦʟʠʮiʶʚʘʥʥʷ ʫ ʰʧʠʥʜʝʣi,  

ʙ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ, ʚ ï ʢʦʥʩʪʨʫʢʮiʷ,  

ʛ ï ʧʨʠʥʮʠʧ ʜii  

 
͊ύ 

ʚ)   

ʈʠʩ.2.23. ɺʠʤiʨʶʚʘʣʴʥʘ ʛʦʣʦʚʢʘ çPOINT 

MASTERè, 

ʜʝ ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ, ʙ ï ʩʭʝʤʘ ʜii  ʱʫʧ-

ʰʪʘʥʛʠ (ʘʤʧʣiʪʫʜʘ ʚiʜʭʠʣʝʥʥʷ),  

ʚ - ʧʦʟʠʮiʶʚʘʥʥʷ ʫ ʰʧʠʥʜʝʣi 

 
 

 
 

͋ύ 
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ʆʜʠʥ ʟ̔ ʮʠʣʽʥʜʨʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʦʟʠʮʽʶ ʽʥʩʪʨʫʤʝʥʪʘ, ʜʨʫʛʠʡ, ʱʦ 

ʟóʻʜʥʘʥʠʡ ʟ ʥʠʤ, ʪʦʨʢʘʻʪʴʩʷ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. ʊʦʨʢʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʟʨʫʰʝʥʥʷ ʜʨʫʛʦʛʦ ʮʠʣʽʥʜʨʘ ʽʟ ʩʚʦʛʦ ʤʽʩʮʷ ʙʘʟʫʚʘʥʥʷ. ɼʣʷ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʮʽʻʾ 

ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʝʨʪʘʥʥʷ ʦʙʦʭ ʮʠʣʽʥʜʨʽʚ ʘʙʦ ʜʝʪʘʣʽ. ɺʚʝʜʝʥʥʷ 

ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʮʠʭ ʧʨʠʣʘʜʽʚ ʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫʪʚʦʨʶʻ ʱʝ ʦʜʠʥ ʨʽʟʥʦʚʠʜ. 

ʎʝ ʨʽʟʥʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʤʽʢʨʦʤʝʪʨʠʯʥʽ ʧʨʠʣʘʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʢ̫ ʥʘ ʤʽʩʮʝ ʢʨʽʧʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ, ʪʘʢ ʽ ʥʘ ʤʽʩʮʝ ʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ [12]. 

ʇʦʟʠʪʠʚʥʦʶ ʨʠʩʦʶ ʮʠʭ ʧʨʠʣʘʜʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʤʦʤʝʥʪʫ 

ʪʦʨʢʘʥʥʷ, ʘ ʡ ʧʣʠʥʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʤʽʨʫ, ʱʦ ʯʘʩʦʤ ʻ ʜʫʞʝ ʟʨʫʯʥʠʤ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʇʅɺ (TOOL MASTER) (ʨʠʩ.2.24). ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʻ 

ʥʝ ʜʫʞʝ ʟʘʜʦʚʽʣʴʥʘ ʪʦʯʥʽʩʪʴ, ʷʢʘ ʢʦʣʠʚʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʤʝʞʘʭ 1,0é10,0 

ʤʢʤ ʽ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʚʠʯʦʢ ʦʧʝʨʘʪʦʨʘ. ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʫ 

ʨʦʟʚʠʪʢʫ ʮʠʭ ʧʨʠʣʘʜʽʚ ʙʫʣʦ ʚʚʝʜʝʥʥʷ ʧʨʝʮʝʟʽʡʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʛʨʫʧ ʫ ʤʝʭʘʥʽʢʫ 

ʛʥʫʯʢʦʾ ʧʽʜʚʽʩʢʠ (POINT MASTER [ʨʠʩ.2.23], BASE MASTER [ʨʠʩ.2.25], 

LATHE MASTER [ʨʠʩ.2.26], MASTER BLOCK [ʨʠʩ.2.77]). ɺʩʽ ʮʽ ʧʨʠʣʘʜʠ 

ʤʘʶʪʴ ʜʫʞʝ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ (ʚ ʤʝʞʘʭ 1 ʤʢʤ) ʪʘ ʩʚʽʪʣʦʚʫ ʩʠʛʥʘʣʽʟʘʮʽʶ ʤʦʤʝʥʪʫ 

ʪʦʨʢʘʥʥʷ. ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʮʝ: 

ǒ ʧʘʩʠʚʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʛʦʣʦʚʢʠ - POINT MASTER (ʨʠʩ.2.10); 

ǒ ʧʘʩʠʚʥʽ ʥʫʣʴʦʚʽ ʙʘʟʠ - BASE MASTER (ʨʠʩ.2.25), LATHE MASTER 

(ʨʠʩ.2.26), MASTER BLOCK (ʨʠʩ.2.27) - ʷʢʽ ʥʝ ʤʘʶʪʴ ʥʽʷʢʦʛʦ ʟʚóʷʟʢʫ ʟ 

ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʨʫʯʥʦʛʦ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. 

ʅʘʩʪʫʧʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʠʩʪʝʤ ʪʦʨʢʘʥʥʷ ʻ ʤʝʞʦʚʽ ʯʫʪʥʠʢʠ ʪʦʨʢʘʥʥʷ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʟ ʥʠʭ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ.2.27 (D5C) ʽ ̫ ʚʣʷʻ ʩʦʙʦʶ 

ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʠʡ ʝʣʝʤʝʥʪ. ɿʘ ʧʨʠʡʥʷʪʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʮʝʡ 

ʯʫʪʥʠʢ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɸɺɻ, ʪʦʤʫ ʱʦ ʤʘʻ ʝʣʝʢʪʨʠʯʥʠʡ ʟʚóʷʟʦʢ ʟ̔ ʩʠʩʪʝʤʦʶ 

ʢʝʨʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʚʘʜʦʶ ʪʘʢʦʛʦ ʪʠʧʫ ʧʨʠʣʘʜʫ ʻ ʜʫʞʝ ʥʝʟʥʘʯʥʘ ʪʦʯʥʽʩʪʴ, ʚ 

ʤʝʞʘʭ ï 1ʤʤ. ʅʘʡʢʨʘʱʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʨʠʣʘʜʠ ʧʦʜʽʙʥʦʾ ʜʽʾ ʤʘʶʪʴ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʫ ʤʝʞʘʭ ï 100ï200ʤʢʤ. ɺʘʜʠ ʚ ʪʦʯʥʦʩʪʽ ʮʠʭ ʩʠʩʪʝʤ ʯʫʪʥʠʢʽʚ ʜʘʶʪʴ 

ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʪʽʣʴʢʠ ʥʘ ʜʦʧʦʤʽʞʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ 

ʥʝʚʝʣʠʢʦʾ ʪʦʯʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʮʝʟʽʡʥʦʾ ʤʝʭʘʥʽʢʠ, ʷʢ ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʧʨʠʣʘʜʘʭ, ʽ ʦʙôʻʜʥʘʥʥʷ ʾʭ ʟ ̔ ʩʢʣʘʜʥʠʤʠ ʝʣʝʢʪʨʦʥʥʠʤʠ  ʩʭʝʤʘʤʠ ʜʘʻ ʟʤʦʛʫ 

ʙʫʜʫʚʘʪʠ  ʩʠʩʪʝʤʠ ɸɺɻ ʟ ʚʠʩʦʢʠʤʠ ʪʦʯʥʦʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

 
a) ʈʠʩ. 2.24. ʄʝʭʘʥiʯʥʘ ʥʫʣʴʦʚʘ ʙʘʟʘ çTOOL 

MASTERè, 

ʜʝ ʘ ï ʟʦʚʥiʰʥiʡ ʚʠʛʣʷʜ; ʙ, ʚ ï ʧʨʠʢʣʘʜʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

 
ʙ) 
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ʚ) 

 

ɺʄ-1008648 

ʘ) 

 
ʈʠʩ. 2.25. ɽʣʝʢʪʨʦʤʝʭʘʥiʯʥʘ ʥʫʣʴʦʚʘ ʙʘʟʘ 

çBASE MASTERè, 

ʜʝ ʘ ï ʟʦʚʥiʰʥiʡ ʚʠʛʣʷʜ; ʙ, ʚ ï ʧʨʠʢʣʘʜʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʚ) 

 

   
                             ʘ)                                                                                ʙ) 

 

ʈʠʩ.2.26 ʊʦʢʘʨʥʠʡ çLATHE MASTERè, 

ʜʝ ʘ ï ʟʦʚʥiʰʥiʡ ʚʛʣʷʜ, ʙ ï ʧʦʟʠʮiʶʚʘʥʥʷ ʫ 

ʚʝʨʩʪʘʪi, ʚ ï ʪʦʨʢʘʥʥʷ iʥʩʪʨʫʤʝʥʪʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

ʚ) 
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                               ʘ)                                          ʙ) 

ʚ)  

 

             ʈʠʩ.2.27. ʈʫʯʥʠʡ ʢʘʣʽʙʨ çMASTER BLOCKè, ʜʝ ʘ - ʟʦʚʥiʰʥiʡ ʚʠʛʣʷʜ,  

ʙ ï ʧʦʟʠʮiʶʚʘʥʥʷ ʥʘ ʚʝʨʩʪʘʪi, ʚ ï ʪʦʨʢʘʥʥʷ iʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ 

 

Aʣe ʥʠʟʢa ʢoʥcʪpʫʢʪʠʚʥʠx ʥeʜoʣʽʢʽʚ ʪa cʢʣaʜʥʽcʪʴ ʚʠʢopʠcʪaʥʥʷ ʧpʠ 

ʚcʪaʥoʚʣeʥʥʽ ʥa oʙʣaʜʥaʥʥʽ ʟaʚaʞaʶʪʴ ʾx ʰʠpoʢoʤʫ poʟʧoʚcʶʜʞeʥʥʶ ʫ 

ʚʠpoʙʥʠʮʪʚʽ [10,11,12,13,26,45].  

ʗʢʱo ʟʚepʥʫʪʠ ʫʚaʛʫ ʥa ʢoʥcʪpʫʢʮʽʡʥʽ ocoʙʣʠʚocʪʽ ʤeʪaʣooʙpoʙʥʠx 

ʚepcʪaʪʽʚ, ʪo ʤoʞʥa ʢoʥcʪaʪʫʚaʪʠ ʪoʡ ʬaʢʪ, ʱo ʽcʥʫʶʪʴ ʪpʠ cʠcʪeʤʠ ʢoopʜʠʥaʪ, 

ʥeʟaʤʢʥeʥʠʭ ʤʽʞ coʙoʶ: 

- ʤexaʥʽʯʥa cʠcʪeʤa ʢoopʜʠʥaʪ ʟʽ cʚoʾʤʠ pʫʰʽʷʤʠ, ʽ ʥa ʜpʫʛoʤʫ pʽʚʥʽ ï 

cʠcʪeʤa ʢoopʜʠʥaʪ ʽʥcʪpʫʤeʥʪa; 

- eʣeʢʪpoʥʥa cʠcʪeʤa ʢoopʜʠʥaʪ, ʷʢa ʚʽʜcʣʽʜʢoʚʫʻ ʢoopʜʠʥaʪʠ 

poʟʪaʰʫʚaʥʥʷ pʫxoʤʠx ʚʫʟʣʽʚ ʚepcʪaʪa; 

- cʠcʪeʤa ʢoopʜʠʥaʪ ʜeʪaʣʽ, ʱʦ ʣʠʰe ʧpʠʙʣʠʟʥo ʟʚôʷʟaʥa ʟ ʜʚoʤa 

ʧoʧepeʜʥʽʤʠ. 

ʄexaʥʽʯʥa cʠcʪeʤa ʢoopʜʠʥaʪ ʚepcʪaʪa ʙʫʜʴ-ʷʢoʾ ʪoʯʥocʪʽ ʚʠʢoʥaʥʥʷ ʤaʻ 

ʢʽʥʮeʚʽ ʧoxʠʙʢʠ ʚʠʛoʪoʚʣeʥʥʷ. ɿʜeʙʽʣʴʰoʛo, ʚcʽ ʮʽ ʧoxʠʙʢʠ ʻ ʥacʣʽʜʢoʤ caʤoʾ 

ʢoʥcʪpʫʢʮʽʾ ʚepcʪaʪa ʷʢ ʪaʢoʛo. ʊoʤʫ ʚcʽ ʧoxʠʙʢʠ, ʷʢʽ ʤaʻ ʚepcʪaʪ, oʢpʽʤ 

ʤexaʥʽʯʥoʾ ʪoʯʥocʪʽ ʚʠʛoʪoʚʣeʥʥʷ ʜeʪaʣeʡ, ʤaʶʪʴ ʱe ʜʚʽ: 

- ʢʽʥʮeʚa ʧpʫʞʥʽcʪʴ ʜeʪaʣeʡ, ʱʦ ʤaʶʪʴ ʚaʜʫ ʜeʬopʤʫʚaʪʠcʷ ʧʽʜ ʜʽʻʶ 

cʪʠcʢaʥʥʷ aʙo poʟʪʷʛaʥʥʷ; 

- ʪoʯʥʽcʪʴ ʟʙʠpaʥʥʷ, ʱʦ ʤaʻ ʧpoʙʣeʤʫ ʜoʜepʞaʥʥʷ poʟʤʽpʽʚ ʢʫʪʽʚ ʤʽʞ 

poʙoʯʠʤʠ ocʷʤʠ ʪa ʚʽccʶ poʙoʯoʛo ʽʥcʪpʫʤeʥʪa ʽ ʰʧʠʥʜeʣʷ ʚepcʪaʪa. 

ɼo ʚcʽx ʮʠx ʧoxʠʙoʢ ʜoʜaʻʪʴcʷ ʱe ʡ ʢoopʜʠʥaʪʥa cʠcʪeʤa ʽʥcʪpʫʤeʥʪa, 

ʷʢa ʟaʚʞʜʠ ʤaʻ ʚʠʟʥaʯeʥʫ ʧpʠʚôʷʟʢʫ ʜo cʠcʪeʤʠ ʢoopʜʠʥaʪ ʚepcʪaʪa. 

Ocoʙʣʠʚʫ ʥaʜʽʶ cʚoʛo ʯacʫ ʙʫʣo ʧoʢʣaʜeʥo ʥa eʣeʢʪpoʥʥʫ cʠcʪeʤʫ ʚʠʤʽpʫ 

ʢoopʜʠʥaʪʠ, aʣe ʥaʚʽʪʴ ʚoʥa ʥe ʟʤoʛʣa ʧoʚʥʽcʪʶ ʚʠpʽʰʠʪʠ ʚcʽ ʧpoʙʣeʤʠ, 

ocʢʽʣʴʢʠ ʤaʻ cʚoʾ ʥʝʜʦʣʽʢʠ. Ocʢʽʣʴʢʠ eʣeʢʪpoʥʥa cʠcʪeʤa ʧoʚôʷʟaʥa ʟ 
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ʤexaʥʽʯʥoʶ cʠcʪeʤoʶ ʚepcʪaʪa, ʚoʥa ʯacʪʢoʚo ʧepeʡʥʷʣa ʥa ceʙe ʡoʛo ʧoxʠʙʢʠ, 

a ʪaʢoʞ ʤaʻ ʚaʜʫ ʟʙoʶ ʪa ʧoxʠʙoʢ ʥaʢoʧʠʯʫʚaʣʴʥoʛo xapaʢʪepʫ. ɺce ʮe 

ʧpʠʟʚoʜʠʪʴ ʜo ʪoʛo, ʱo cʠcʪeʤʫ ʢepʫʚaʥʥʷ ʚepcʪaʪoʤ ʥeoʙxʽʜʥo ʧocʪʽʡʥo 

çoʙʥʫʣʶʚʘʪʠè.  

Cʠcʪeʤa ʢoopʜʠʥaʪ ʜeʪaʣʽ ʻ ʚʽʜʥocʥo ʧoʚôʷʟaʥoʶ ʟ cʠcʪeʤoʶ ʢoopʜʠʥaʪ 

ʚepcʪaʪa. ʊoʤʫ opʽʻʥʪʫʚaʥʥʷ ʽʥcʪpʫʤeʥʪa ʥa ʜeʪaʣʴ ʚʽʜʙʫʚaʻʪʴcʷ ʧocepeʜʥʴo. 

ʇpʠ ʮʴoʤʫ ʚʠʛoʪoʚʣeʥʥʷ ʜeʪaʣʽ ʪa oʮʽʥʢa ʾʾ ʪoʯʥocʪʽ ʚʽʜʙʫʚaʻʪʴcʷ ʟa 

ʣaʥʮʶʞʢoʤ: eʣeʢʪpoʥʥa cʠcʪeʤa ʢoopʜʠʥaʪ ­ ʤexaʥʽʯʥa cʠcʪeʤa ʚepcʪaʪa ­ 

ʜeʪaʣʴ. ʊoʙʪo ʚ ʪaʢʽʡ cʠcʪeʤʽ ʚʽʜcʫʪʥʽʡ ʟʚôʷʟoʢ, ʷʢʠʡ ʜaʚ ʙʠ ʟʤoʛʫ ʟʚôʷʟaʪʠ ʚcʽ 

ʢoopʜʠʥaʪʠ ʚ oʜʥe ʮʽʣe. 

ʗʢʱo ʤʠ ʫʷʚʠʤo ʟa ʪeopʽʻʶ ʚʠʥaxʽʜʥʠʮʪʚa ʽʜeaʣʴʥo ʢʽʥʮeʚʠʡ peʟʫʣʴʪaʪ, 

ʱo ʛeʪʴ ʫcʽ ʢoopʜʠʥaʪʥʽ cʠcʪeʤʠ, ʷʢʽ ʙʨaʣʠ ʫʯacʪʴ ʫ ʚʠʛoʪoʚʣeʥʥʽ ʜeʪaʣʽ, ʙʫʣʠ 

ʽʜeaʣʴʥʽ ʟ ʙʫʜʴ-ʷʢoʛo ʧoʛʣʷʜʫ, ʪo ʡ ʜeʪaʣʴ ʧoʚʠʥʥa ʙʫʪʠ ʽʜeaʣʴʥoʶ. ʊaʢʫ 

ʜeʪaʣʴ, ʚ ʷʢʽʡ ʥeʤoʞʣʠʚo ʟʥaʡʪʠ ʜeʬeʢʪʠ aʙo ʧoxʠʙʢʠ ʟa ʙʫʜʴ-ʷʢoʛo cʧocoʙʫ 

ʢʦʥʪʨʦʣʶ, ʙʫʜeʤo ʚʚaʞaʪʠ ʽʜeaʣʴʥoʶ, a ʪaʢoʶ ʞ ʻ ʾʾ  cʠcʪeʤʘ ʢoopʜʠʥaʪ.  

ʋ ʨʘʟʽ, ʢoʣʠ ʤʠ ʤaʻʤo ʧʝʚʥʽ ʚʽʜʤʽʥʥocʪʽ, ʷʢʽ ʥac ʥe ʟaʜoʚoʣʴʥʷʶʪʴ, ʪo 

ʻʜʠʥʠʡ ʚʠcʥoʚoʢ, ʷʢʠʡ ʤoʞʥa ʟpoʙʠʪʠ ï ʮe ʥeʟaʜoʚʽʣʴʥa ʷʢʽcʪʴ ʽʥʰʠx 

ʢoopʜʠʥaʪʥʠx cʠcʪeʤ. Cʫʪʴ ʮʴoʛo ʷʚʠʱa ʧoʣʷʛaʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʦʙpaʟ ʜeʪaʣʽ, ʱʦ 

ʟʙepʽʛaʻʪʴcʷ ʫ ʧaʤôʷʪʽ cʠcʪeʤʠ ʏʇʂ, ʻ ʽʜeaʣʴʥʠʤ, ocʢʽʣʴʢʠ ʚʽʥ ʜaʻ oʧʠc 

ʽʜeaʣʴʥoʾ ʜeʪaʣʽ. Aʣe ʽcʥʫʻ ʱe ʡ ʯʠʥʥʠʢ ʽʥʪepʧpeʪaʮʽʾ ʮʴoʛo oʙpaʟʫ, ʪoʙʪo 

ʧoxʠʙʢʠ, ʟ ʷʢʠʤʠ cʠcʪeʤa ʏʇʂ peaʣʽʟʫʻ ʜeʪaʣʴ ʯepeʟ cʚoʾ ʯʫʪʣʠʚʽ eʣeʤeʥʪʠ. 

ʊoʙʪo ʪʫʪ ʤʠ ʤaʻʤo cʧpaʚʫ ʟ ʫʷʚʥoʶ cʠcʪeʤoʶ ʢoopʜʠʥaʪ. ɺʦʥʘ ʧoʚôʷʟaʥa ʟ 

ʤexaʥʽʯʥoʶ, a ʪa, ʚ cʚoʶ ʯepʛʫ, ï ʟ̔ cʠcʪeʤaʤʠ ʢoopʜʠʥaʪ ʽʥcʪpʫʤeʥʪa ʡ 

cʠcʪeʤoʶ ʢoopʜʠʥaʪ ʜeʪaʣʽ, ʦʪʞʝ ʮe ʻ ʞopcʪʢa aʙo peaʣʴʥa cʠcʪeʤa ʢʦʦʨʜʠʥʘʪ 

[10, c.102]. 

ɺeʣʠʢa ʛaʤa ʧpʠʣaʜʽʚ, poʟpoʙʣeʥʠx ʜʣʷ pe̒ cʪpaʮʽʾ ʤoʤeʥʪʫ ʪʦʨʢʘʥʥʷ, 

ʥaʜa̒  ʰʠpoʢ̔ ʤoʞʣʠʚocʪʽ xʾ ʚʠʢopʠcʪaʥʥ̫ ʚ pʽʟʥʠx ʪexʥoʣoʛʽʯʥʠx ʧpoʮecax.  

ʊaʢa pʽʟʥoʤaʥʽʪʥʽcʪ ɹ ʷʢ ʥacʣʽʜoʢ ʧopoʜʞʫʻ ʥeoʙxʽʜʥʽcʪʴ ʧoʙʫʜoʚʠ 

pʽʟʥoʙʽʯʥʠx ʤeʪoʜʠʢ ʱoʜo ʾx ʟacʪocʫʚaʥʥʷ ʜʣʷ oʪpʠʤaʥʥʷ ʥaʣeʞʥʠx peʟʫʣʴʪaʪʽʚ 

ʧpʠ ʚʠʛoʪoʚʣeʥʥʽ ʚʠpoʙʽʚ [11,12,13,45]. 

 

 

 

 

 

 

 

 

 

 

 

                                     a)                                                ʙ) 
Pʠc. 2.28. ʋʥʽʚepcaʣʴʥʠʡ ʥaʣaʛoʜʞʫʚaʣʴʥʠʡ ʢoʤʧʣeʢʪ ñʄAʁCʊEP - 1ò ʜʣʷ 

ʚʠʤp̔ʶʚaʥʴ ʫ pʫʯʥoʤʫ peʞʠʤʽ ʧpʠ ʤeʪaʣooʙpoʙʥʠx oʧepaʮʽʷx, ʜe: 

a) ʢoʤʧʣeʢʪ,  ʙ) ʢoʥʪpoʣʴʥo-ʚʠʤʽpʶʚaʣʴʥʠʡ ʧpʠʣaʜ  
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                                    a)                                                ʙ) 
Pʠc. 2.29. ʇpʠʣaʜ ñʄAʁCʊEP ï 18ò ʜʣʷ ʤeʪaʣooʙpoʙʥʠx oʧepaʮʽʡ ʥa 

aʚʪoʤaʪʠʟoʚaʥʠx CNC ʚepcʪaʪax, ʜe: a)  ʙʣoʢʠ ʧʽʜcʠʣeʥʥʷ ʪa oʙpoʙʢʠ,    

             ʙ) ʙaʛaʪoʰʧʠʥʜeʣʴʥa cʚepʜʣʫʚaʣʴʥa ʛoʣoʚʢa ʟ ʚʽʜʯʫʪʥʠʢaʤʠ  

 

Ocʢʽʣʴʢʠ c̔ʥʫʻ ʧoʜʽʣ ʚʠpoʙʥʠʮʪʚa ʥa cʧocoʙʠ ʚʠpoʙʥʠʮʪʚa, ʪo cʧoʯaʪʢʫ 

poʟʛʣʷʜa̒ ʪʴcʷ ʥʘʡʧʨʦʩʪʽʰʠʡ, pʫʯʥʠʡ, ʪoʙʪo ʥa ʫʥʽʚepcaʣʴʥoʤʫ oʙʣaʜaʥaʥʥʽ. ɿa 

ʪaʢoʛo cʧocoʙʫ ʚʠpoʙʥʠʮʪʚa ʥaʡʙʽʣʴʰ eʬeʢʪʠʚʥ ̔ ʪa ʜeh eʚ̔ ʧpʠʣaʜʠ ï 

çʄAʁCʊEP-1è, çʄAʁCʊEP-2è, çʄAʁCʊEP-3è [10;11].  

ʇpʠ ʮʴoʤʫ ʪoʯʥʽcʪʴ ʚʠʛoʪoʚʣeʥʥʷ ʜeʪaʣeʡ ʪʠʧʫ çʚʽcʴè cʢʣaʜaʻ 3ï5 ʤʢʤ 

ʚʽʜ ʥoʤʽʥaʣʴʥoʛo poʟʤʽpʫ, ʱo ʚ ʧopʽʚʥʷʥʥʽ ʟ ̔ cʪaʥʜapʪʥʠʤ ʧpoʮecoʤ ʙeʟ 

ʚʠʢopʠcʪaʥʥʷ cʠcʪeʤʠ cʪaʥoʚʠʪʴ 10-15 ʤʢʤ (ʧepeʚʽpʢa ʚʽʜʙʫʚaʣac ̫ ʥa 

ʢoopʜʠʥaʪʥo-ʚʠʤʽpʶʚaʣʴʥʽʡ ʤaʰʠʥʽ). ɿa ʟaʧpoʧoʥoʚaʥʠʤʠ ʤeʪoʜʠʢaʤʠ ʙʫʣo 

ʧpoʚeʜeʥo ʙaʛaʪo ʜocʣʽʜʽʚ ʥa ʚepcʪaʪax pʽʟʥoʛo ʪʠʧʫ (ʬpeʟepʥʽ, ʪoʢapʥʽ, 

cʚepʜʣʫʚaʣʴʥʽ). Cʠcʪeʤa oʮʽʥʢʠ ʤaʻ ʚʠcoʢʫ ʥaʜʽʡʥʽcʪʴ ʥaʧpaʮʶʚaʥʥʷ ʥa 

ʚʽʜʤoʚʫ ï 99%, ʱo ʧʽʜʪʚepʜʞʫʻ ʜoʮʽʣʴʥʽcʪʴ ʰʠpoʢoʛo ʟacʪocʫʚaʥʥʷ ʚ 

aʚʪoʤaʪʠʟoʚaʥoʤʫ ʚʠpoʙʥʠʮʪʚʽ. 

ɼʣʷ ʚʠʟʥaʯeʥʥʷ ʧpaʚʠʣʴʥocʪʽ poʟʪah ʫʚaʥʥʷ poʙʽʪʥʠʢʠ ʧoʚʠʥʥʽ ʫʚʽʤʢʥʫʪʠ 

ʛoʣoʚʥʠʡ pʫʰʽʡ, ʚʠʟʥaʯʘʶʯʠ ʤeʞʫ ʢoʣʠʚaʥʴ ʟaʛoʪoʚʢʠ ʫ ʧaʪpoʥʽ (ʧpʠ 

ʪoʢapʥoʤʫ ʧpoʮecʽ), ʽ ʪopʢʥʫʪʠcʴ pʽʟaʣʴʥʠʤ ʽʥcʪpʫʤeʥʪoʤ ʜeʪaʣʽ ʜʣʷ 

ʧoʜaʣʴʰoʛo ʚʠʟʥaʯeʥʥʷ poʟʤʽpʽʚ peʞʠʤʫ oʙpoʙʢʠ. ɼʣʷ ʬpeʟepʥʠx ʚepcʪaʪʽʚ 

ʧoʪpʽʙʥo poʙʠʪʠ ʪeʞ caʤe. ʊopʢaʥʥʷ ʫ oʙox ʚʠʧaʜʢax ʥeoʙxʽʜʥo ʜʣʷ ʧpʠʚóʷʟʢʠ 

ʽʥcʪpʫʤeʥʪa ʽ ʜeʪaʣʽ ʜo ʢoopʜʠʥaʪʥoʾ cʠcʪeʤʠ ʚepcʪaʪʽʚ.  

ʋ ʧoʜaʣʴʰʠx ʪexʥoʣoʛʽʯʥʠx oʧepaʮʽʷx oʙpoʙʢʠ poʙʽʪʥʠʢ ʧocʪʽʡʥo 

ʢopʠcʪʫʻʪʴcʷ ʤeʪoʜoʣoʛʽʻʶ ʪopʢaʥʥʷ ʽʥcʪpʫʤeʥʪa ʽ ʚʠpoʙʫ ʟ ʤeʪoʶ oʪpʠʤaʥʥʷ 

ʥeoʙxʽʜʥoʛo poʟʤʽpʫ. ʇpʠ ʪaʢoʤʫ cʧocoʙʽ ʚʠpoʙʥʠʮʪʚa ʪoʯʥʽcʪʴ oʪpʠʤaʥʥʷ 

ʢʽʥʮeʚoʛo poʟʤʽpʫ ʚʠpoʙʫ ʥe ʜʫʞe ʚʠcoʢa, ʘʣʝ ʥʘʜʪʦ ʪpʠʚaʣa ʚ ʯac̔ .  

ʊaʢ, cʪʚopeʥʥʷ ʙʫʜʴ- ʢ̫oʛo cʫʯacʥoʛo ʪexʥʽʯʥoʛo ʧpʠcʪpoʶ, ʧpʠʣaʜʫ aʙo 

ʥaʚʽʪʴ ʚʠpoʙʥʠʯoʾ ʣʽʥʽʾ ʥe ʤoʞe ʙʫʪʠ peaʣʽʟoʚaʥe ʙeʟ ʰʠpoʢoʾ ʛaʤʠ ʯʫʪʥʠʢʽʚ, 

ʷʢʽ ʚʠʢoʥʫʶʪʴ ʜʫʞe cʧeʮʠʬʽʯʥʫ poʣʴ ʫ ʾx poʙoʪʽ [10, c. 46-53].  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʑʦ ʻ ʧʨʝʜʤʝʪʦʤ çʊʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚè? 

ʗʢ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʞʢʠ? ʅʘʟʚʽʪʴ ʚʠʜʠ ʩʪʨʫʞʦʢ. 

2. ʏʦʤʫ ʥʘ ʦʙʨʦʙʣʝʥʽʡ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʢʣʝʧ ʽ ʷʢ ʚʽʥ ʚʧʣʠʚʘʻ 
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ʥʘ ʤʝʭʘʥʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘʛʦʪʦʚʢʠ? 

3. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʨʽʜʠʥʘ? ʅʘʟʚʽʪʴ 

ʩʧʦʩʦʙʠ ʾʾ ʧʽʜʚʝʜʝʥʥʷ ʚ ʟʦʥʫ ʨʽʟʘʥʥʷ. 

4.  ʏʦʤʫ ʚʠʥʠʢʘʻ ʪʝʧʣʦʪʘ ʨʽʟʘʥʥʷ ʽ ʷʢ ʚʦʥʘ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ? 

5.  ʇʦʷʩʥʠʪʠ ʚeʢʪopʥʫ ʙʣoʢ-ʜʽaʛpaʤʫ ʪpʠʢoopʜʠʥaʪʥoʾ cʠcʪeʤʠ 

ʚepcʪaʪa. 

6.  ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʧʨʠʣʘʜʽʚ, poʟpoʙʣeʥʠx ʜʣʷ pe̒ cʪpaʮʽʾ ʤoʤeʥʪʫ 

ʪʦʨʢʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʜʦ ʜʝʪʘʣʽ. 

7. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʪʠʧʦʚʠʡ ʰʣʷx cʪʚʦpeʥʥʷ ʧpʠcʪpʦʾʚ ʪa cʠcʪeʤ 

ʢʦʥʪpʦʣʶ ʬʽʟʠʢʦ-x ʤ̔ʽʯʥʠx ʧpʦʮec̔ ʚ. 

8. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫʟaʛaʣʴʥeʥʠʡ ʽʜeaʣʽʟʦʚaʥʠʡ ʰʣʷx cʪʚʦpeʥʥʷ 

ʧpʠcʪpʦʾʚ ʪa cʠcʪeʤ ʢʦʥʪpʦʣʶ ʬʽʟʠʢʦ-xʽʤʽʯʥʠx ʧʨʦʮʝʩʽʚ? 
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ʈʆɿɼɯʃ 3. ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʉʃʖʉɸʈʅʋ ʆɹʈʆɹʂʋ 

 

3.1. ʇʦʣʴʦʚʘ ʩʪʨʫʢʪʫʨʘ pʽʟaʣʴʥoʛo ʽʥʩʪʨʫʤʝʥʪʘ ʽ ʜeʪaʣʽ 

 

Eʣeʢʪpoʤaʛʥʽʪʥa ʧoʣʴoʚa cʪpʫʢʪʫpa pʽʟaʣʴʥoʛo ʽʥcʪpʫʤeʥʪa ʽ ʜeʪaʣʽ ʻ 

ʜʫʞe ʚaʞʣʠʚʠʤ ʧapaʤeʪpoʤ ʫ ʧpoʮecʽ ʤeʪaʣooʙpoʙʢʠ. Caʤe ʚ ʮʽʡ ʟoʥʽ 

ʚʽʜʙʫʚaʶʪʴcʷ ʧpoʮecʠ pʫʡʥʫʚaʥʥʷ ʥaʜʣʠʰʢoʚoʾ ʤacʠ ʟaʛoʪoʚʢʠ ʪa ʧpoʮecʠ 

ʪopʢaʥʥʷ ʧoʚepxʥʽ ʜeʪaʣʽ ʚʠʤʽpʶʚaʣʴʥʠʤʠ ʽʥcʪpʫʤeʥʪaʤʠ.  

Oʪʞe, ʬopʤa ʟoʥʠ ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ (ɿʇC) ʘʙʦ ʧʘʥʜʘʥʥʦʾ ʟʦʥʠ (ʇɿ) 

ʚʠʟʥaʯaʪʠʤe ʪoʯʥʽcʪʴ oʪpʠʤaʥoʛo ʚʠpoʙʫ. Pʽʟaʣʴʥʠʡ ʽʥcʪpʫʤeʥʪ ʷʢ ʟacʽʙ 

oʪpʠʤaʥʥʷ ʜeʪaʣeʡ ʥeoʙxʽʜʥoʾ ʬopʤʠ ʚʠʢoʥʫʻ ʥʠʟʢʫ cʧeʮʠʬʽʯʥʠx pʫxʽʚ ʫ 

ʧpocʪopʽ, ʟʥʠʱʫʯʁʠ ʥaʜʣʠʰʢoʚʠʡ ʤaʪepʽaʣ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʪoʛo, ʱoʙ 

ʽʥcʪpʫʤeʥʪ ʤaʚ ʤoʞʣʠʚʽcʪʴ peaʣʽʟʫʚaʪʠ ʧpoʮec ʬopʤoʪʚopeʥʥʷ ʜeʪaʣʽ, ʚʽʥ 

ʧoʚʠʥeʥ ʤaʪʠ ʚʽʜʧoʚʽʜʥʠʡ oʙôʻʤ ʫ ʧpocʪopʽ ʚepcʪaʪa. ʌopʤa ʪa ʧapaʤeʪpʠ ʮʴoʛo 

oʙôʻʤʫ ʤʘʶʪʴ ʚʽʜʧoʚʽʜaʪʠ ʪexʥoʣoʛʽʯʥʠʤ ʟaʜaʯaʤ, ʟaʧʣaʥoʚaʥʠʭ ʜo ʚʠʢoʥaʥʥʷ 

oʟʥaʯeʥʠʤ ʚepcʪaʪoʤ. ʗʢʱo ʥe ʜʦʪʨʠʤʫʶʪʴcʷ ʮʽ ʫʤoʚʠ (oʙôʻʤ), ʪo ʚepcʪaʪ aʙo 

ʥe ʚʠʢoʥʫʻ cʚoʾ ʪexʥoʣoʛʽʯʥʽ ʟaʚʜaʥʥʷ, aʙo ʮe ʧpʠʟʚoʜʠʪʴ ʜo aʚapʽʡʥoʾ cʠʪʫaʮʽʾ. 

Oʙôʻʤ, ʫ ʷʢoʤʫ pʫxaʻʪʴcʷ ʽʥcʪpʫʤeʥʪ, cʪaʥoʚʠʪʴ ʟoʥʫ ʡoʛo cʧeʮʠʬʽʯʥoʾ 

ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ. Cʧeʮʠʬʽʢa ʮʽʻʾ ʟoʥʠ ʽʥcʪpʫʤeʥʪa ʧoʣʷʛaʻ ʚ ʪoʤʫ, ʱo ʧpʠ 

ʧpoʮecʽ ʬopʤoʪʚopeʥʥʷ ʚoʥa ʤaʻ ʜʚʽ ʚʣacʪʠʚocʪʽ: ʧo-ʧepʰe, ʚoʥa ʧoʚʠʥʥa ʙʫʪʠ 

ʤaʢcʠʤaʣʴʥo ʪoʯʥoʶ ʛeoʤeʪpʠʯʥo, ocʢʽʣʴʢʠ ʚʠʟʥaʯaʻ ʢʽʥʮeʚʫ ʪoʯʥʽcʪʴ ʜeʪaʣʽ, 

ʧo-ʜpʫʛe, ʮʷ ʧoʣʴoʚa cʪpʫʢʪʫpa pʽʟaʣʴʥoʛo ʽʥcʪpʫʤeʥʪa pʫʡʥʫʻ ʧoʣʴoʚʫ 

cʪpʫʢʪʫpʫ ʟaʛoʪoʚʢʠ aʙo ʜeʪaʣʽ ʪa cʪʚopʶʻ ʥoʚʫ ʟ ʥoʚoʶ ʛeoʤeʪpʽʻʶ. 

 ɼʣʷ ʪoʛo, ʱoʙ ʟpoʟʫʤʽʪʠ ʮʽ ʥʶaʥcʠ ʚʟaʻʤoʜʽʾ, ʟʚepʥeʤoc ̫ʜo ʢoʥʢpeʪʥʠx 

ʧpʠʢʣaʜʽʚ. Cʧoʯaʪʢʫ poʟʛʣʷʥeʤo ʪoʢapʥʫ oʙpoʙʢʫ (pʠc. 3.1). ʇpʠ ʪoʢapʥʽʡ 

oʙpoʙʮʽ ʜeʪaʣʴ, ʱo oʙepʪaʻʪʴcʷ, cʪʚopʶʻ ʥaʚʢoʣo ceʙe ʇɿ, ʥa ʪoʚʱʠʥʫ ʷʢoʾ 

ʚʧʣʠʚaʻ eʢcʮeʥʪpʠcʠʪeʪ ʢpʽʧʣeʥʥʷ ocʽ, xʚʠʣʷcʪʽcʪʴ ʧoʚepxʥʽ ʜeʪaʣʽ ʪa ʾʾ 

ʰopcʪʢʽcʪʴ [11, c. 209].  

ʋ ʧpoʮecʽ pʽʟaʥʥʷ ʽʥcʪpʫʤeʥʪ, ʥaʧpʠʢʣaʜ, ʧpoxoʜʠʪʴ ʚʽʜcʪaʥʴ l ʟ ʧoʜaʯeʶ 

Si. ʇpʠ ʮʴoʤʫ ʚʽʥ ʫʪʚopʶʻ ʥoʚʫ ʧoʚepxʥʶ ʜeʪaʣʽ ʟʽ cʚoʻʶ ʇɿ. ɺoʯeʚʠʜʴ, 

ʽʥcʪpʫʤeʥʪ ʧpʠ ʮʴoʤʫ pʫʡʥʫʻ ʧepʚʠʥʥʫ ʧoʣʴoʚʫ cʪpʫʢʪʫpʫ ʜeʪaʣʽ ʟa ʜoʧoʤoʛoʶ 

cʚoʻʾ ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ. ʇpʠ ʮʴoʤʫ ʧoʣʴoʚa cʪpʫʢʪʫpa ʽʥcʪpʫʤeʥʪa ʧpʠʙʣʠʟʥo 

ʩʪʘʥʦʚʠʪʠʤʝ: 

ʇ̔=(l+l i)ȚhiȚdi+Voʙ.ʽ,    (3.1) 

ʜe Voʙ.ʽ ï oʙôʻʤ ʽʥcʪpʫʤeʥʪa. 

ɿaʣeʞʥʽcʪʴ (3.1) ʧoʢaʟʫʻ ʚeʣʠʯʠʥʫ ʇɿ ʽʥcʪpʫʤeʥʪa ʣʠʰe ʧpʠ poʙoʯoʤʫ xoʜʽ 

ʧʽʜ ʯac pʽʟaʥʥʷ. Aʣe ʜʣʷ ʪoʛo, ʱoʙ ʧoʪpaʧʠʪʠ ʚ ʮʶ ʟoʥʫ, ʽʥcʪpʫʤeʥʪ ʧoʚʠʥeʥ 

ʚʠʢoʥaʪʠ cʢʣaʜʥʫ ʪpaʻʢʪopʽʶ pʫxʫ ʟʽ cʠcʪeʤʠ ʥaʢoʧʠʯeʥʥʷ. ʅaʧpʠʢʣaʜ, ʷʢʱo ʚʽʥ 

ʟʥaxoʜʠʪʴcʷ ʫ peʚoʣʴʚepʥʽʡ ʛoʣoʚʮʽ ʚepcʪaʪa, ʚʽʥ ʧoʚʠʥeʥ ʚʠʢoʥaʪʠ oʙepʪaʣʴʥʠʡ 

pʫx, ʧepʰ ʥʽʞ ʧoʪpaʧʠʪʠ ʜo cʚoʻʾ poʙoʯoʾ ʇɿ.  
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Pʠc. 3.1. ʇoʣʴoʚa cʪpʫʢʪʫpa (ʧʘʥʜʘʥʥʘ ʟʦʥʘ) ʪoʢapʥoʛo ʽʥʩʪʨʫʤʝʥʪʘ  

 

Oʢpʽʤ ʪoʛo, ʡoʛo ʇɿ ʧepeʪʠʥaʻ ʇɿ ʽʥʰʠx ʽʥcʪpʫʤeʥʪʽʚ. ʗʢʱo ʮe ʥe ʙʫʜe 

ʚpaxoʚaʥo, ʚʠʥʠʢʥe aʚapʽʡʥa cʠʪʫaʮʽʷ. ɺʠʟʥaʯʠʪʠcʷ ʟ ʧepeʪʠʥoʤ ʧoʜʽʙʥʠx ɿʇC 

ʤoʞʣʠʚo ʣʠʰe ʟa ʟʥaʥʥʷʤ ʟaʢoʥʽʚ pʫxʫ ʽʥcʪpʫʤeʥʪa, ʪoʙʪo ʢoopʜʠʥaʪ ʤʠʪʪʻʚoʾ 

ʧpʠcʫʪʥocʪʽ ʡoʛo ʤacʠ. 

 
Pʠc.3.2. ʇepʚʠʥʥʽ ɿʇC (ʧʘʥʜʘʥʥʽ ʟʦʥʠ) ʬpeʟepʥoʛo ʽʥcʪpʫʤeʥʪa, ʜe:  

a) ʧaʣʴʮeʚa ʬpeʟa; ʙ) ʜʠcʢoʚa ʬpeʟa 

 

ʌpeʟepʥa oʙpoʙʢa ʤaʻ ʽʥʰʠʡ xapaʢʪep ʽ, ʷʢ ʥacʣʽʜoʢ, cʚoʾ cʧeʮʠʬʽʯʥʽ 

ocoʙʣʠʚocʪʽ. ʎʽ ocoʙʣʠʚocʪʽ, ʚ ʧepʰʫ ʯepʛʫ, cʪocʫʶʪʴcʷ ʬpeʟepʥoʛo ʽʥcʪpʫʤeʥʪa 

(pʠc. 3.2; 3.3) [11, ʩ. 210]. ʅa ʚʽʜʤʽʥʫ ʚʽʜ ʪoʢapʥoʾ ʦʙʨʦʙʢʠ, ʫ ʬpeʟepʥʽʡ 

oʙepʪaʻʪʴcʷ ʽʥcʪpʫʤeʥʪ, a ʥe ʜeʪaʣʴ, ʷʢʘ, ʟaʟʚʠʯaʡ, ʚʠʢoʥʫʻ ʟʚopoʪʥo-ʧocʪʫʧaʣʴʥʽ 
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pʫxʠ. ʊoʤʫ ʬpeʟepʥʠʡ ʽʥcʪpʫʤeʥʪ cʪʚopʶʻ cʚoʶ ɿʇC ʥa ʟacaʜax pʽʟaʣʴʥʠx 

ʟʫʙʮʽʚ. 

Oʪʞe, ʫ ʬpeʟepʥoʛo ʽʥcʪpʫʤeʥʪa ʤoʞʥa ʚʠʜʽʣʠʪʠ ʜʚʽ ʧʽʜʟoʥʠ:  

ï cʪaʪʠʯʥa ʧoʣʴoʚa cʪpʫʢʪʫpa, ʷʢa ʙʝʨʝ ʧocepeʜʥʶ ʫʯacʪʴ ʫ cʠʣoʚʽʡ ʢoʥcʪpʫʢʮʽʾ 

ʬpeʟʠ.  

ï pʽʟaʣʴʥʽ ʟʫʙʮʽ, ʷʢʽ caʤe cʚoʻʶ ʢoʥʬʽʛʫpaʮʽʻʶ cʪʚopʶʶʪʴ ʜʠʥaʤʽʯʥʫ ʧoʣʴoʚʫ 

cʪpʫʢʪʫpʫ, ʱo ʙʝʨʝ ʙeʟʧocepeʜʥʶ ʫʯacʪʴ ʚ oʙpoʙʮʽ ʜeʪaʣʽ. 

ʅa ʫʪʚopeʥʥʷ ʛeoʤeʪpʽʾ ʜʠʥaʤʽʯʥoʾ ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ ʬpeʟʠ ʚʧʣʠʚaʶʪʴ ʪʽ 

ʞ ʯʠʥʥʠʢʠ, ʱʦ ʡ ʜʣʷ ʚcʽx ʪʽʣ, ʷʢʽ oʙepʪaʶʪʴcʷ ʥaʚʢoʣo cʚoʻʾ ocʽ. ɼʣʷ ʬpeʟ ʮe, 

ʥʘʩʘʤʧʝʨʝʜ, ʪoʯʥʽcʪʴ ʬopʤoʫʪʚopeʥʥʷ ʽ, ʧo-ʜpʫʛe, eʢcʮeʥʪpʠcʠʪeʪ oʙepʪaʥʥʷ. 

ɼʣʷ ʜʠcʢoʚʠx ʬpeʟ ʱe ʜoʜaʻʪʴcʷ ʚʽʜxʠʣeʥʥʷ ʧo ʪopʮʶ. ɺpaxʫʚaʪʠ poʟʤʽpʠ ɿʇC 

ʬpeʟʠ ʚʢpaʡ ʚaʞʢo. ʄoʞʥa ʣʠʰe ʟpoʙʠʪʠ ʾʾ ʧpʠʙʣʠʟʥʫ oʮʽʥʢʫ. ʇpʠʯʠʥoʶ ʮʽʻʾ 

ʧpoʙʣeʤʠ ʻ eʤʧʽpʠʯʥʠʡ poʟpaxʫʥoʢ ʬopʤʠ ʽʥcʪpʫʤeʥʪa, ʷʢʠʡ ʥe ʧʽʜʜaʻʪʴcʷ 

oʧʠcʫ ʯepeʟ cʫʚopʫ ʤaʪeʤaʪʠʯʥʫ ʟaʣeʞʥʽcʪʴ. 

Pʫx ʬʨʝʟ ʷʢ ʪʘʢʠʭ ʤaʻ ʟʚopoʪʥo-ʧocʪʫʧaʣʴʥʠʡ ʪa ʧʣocʢo-ʧapaʣeʣʴʥʠʡ 

xapaʢʪep (pʠc. 3.3). 

. 

 
Pʠc. 3.3. ɿoʥa ʧoʣʴoʚoʾ ʩʪʨʫʢʪʫʨʠ (ʧʘʥʜʘʥʥʘ ʟʦʥʘ) ʬpeʟepʥoʛo ʽʥcʪpʫʤeʥʪa, ʜe: a), ʙ) 

ʟoʥa ʧaʣʴʮeʚoʾ ʬpeʟʠ; ʚ) ʟoʥa ʜʠcʢoʚoʾ ʬpeʟʠ 

 

ʇpʠ ʧʣocʢoʧapaʣeʣʴʥoʤʫ pʫcʽ ʧaʣʴʮeʚoʾ ʬpeʟʠ (pʠc. 3.3,a) ʧpʠʙʣʠʟʥa 

ʚeʣʠʯʠʥa ʟaʛaʣʴʥoʾ ʇɿ ʤoʞe ʙʫʪʠ ʚʠʟʥaʯeʥa ʟa ʚʠpaʟoʤ: 
2

ô

ô ô ô ôÏ
4

D
l L D L

p
= Ö Ö + Ö,                                    (3.2) 

ʜe l ï ʜoʚʞʠʥa poʙoʯoʛo ʧpoxoʜʫ ʬpeʟʠ, 

    Lʬ ï ʟaʛaʣʴʥa ʜoʚʞʠʥa ʬpeʟʠ, 

    Lpʬ ï ʜoʚʞʠʥa pʽʟaʣʴʥoʾ ʯacʪʠʥʠ ʬpeʟʠ, 
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    Dʬ ï ʜʽaʤeʪp ʬʨʝʟʠ. ɼʠʥaʤʽʯʥa ʟoʥa ʧpʠ ʮʴoʤʫ ʤaʪʠʤe ʪʘʢ̔ poʟʤʽpʠ: 
2

ô

ô ðô ô ðôÏ
4

D
l L D L

p
= Ö Ö + Ö.    (3.3) 

ʇpʠ ʟʚopoʪʥo-ʧocʪʫʧaʣʴʥoʤʫ pʫcʽ (pʠc.3.3,ʙ) ʧaʣʴʮeʚoʾ ʬpeʟʠ ʧpʠʙʣʠʟʥa 

ʚeʣʠʯʠʥa ʟaʛaʣʴʥoʾ ɿʇC ʤoʞe ʙʫʪʠ ʚʠʟʥaʯeʥa ʟa ʚʠpaʟoʤ: 
2 2

ô ô

ô ôÏ
4 4

D D
l L
p p

= Ö + Ö.                                        (3.4) 

ɼʣʷ ʜʠcʢoʚoʾ ʬpeʟʠ ɿʇC ʩʪʘʥʦʚʠʪʠʤʝ: 
2

ô

ô ô ô ôÏ
4

D
D l h h

p
= Ö Ö + Ö,                                   (3.5) 

ʜe hʬ ï ʪoʚʱʠʥa ʬpeʟʠ. 

ʗʢ ʽ ʧpʠ ʪoʢapʥʽʡ oʙpoʙʮʽ, ʧpoʮec ʬopʤoʪʚopeʥʥʷ ʜeʪaʣʽ ʚʽʜʙʫʚaʻʪʴcʷ ʧpʠ 

ʧepepʽʟʽ ʟoʥʠ ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ ʜeʪaʣʽ ʟoʥoʶ ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ ʽʥcʪpʫʤeʥʪa.  

Oʪʞe, ʷʢ ʥacʣʽʜoʢ, ʧʽcʣʷ oʙpoʙʢʠ ʜeʪaʣʴ oʪpʠʤʫʻ ʥoʚʫ ʧoʣʴoʚʫ cʪpʫʢʪʫpʫ, 

ʮʽʣʢoʤ ʟaʣeʞʥʫ ʚʽʜ ʪoʯʥocʪʽ ʚʠʢoʥaʥʥʷ ʾʾ ʬopʤʠ ʪa ʰopcʪʢocʪʽ ʧoʚepxʥʽ 

ʚʽʜʥocʥo peʞʠʤʽʚ oʙpoʙʢʠ. 

Cʚepʜʣʫʚaʥʥʷ ʷʢ pʽʟʥoʚʠʜ ʤexaʥooʙpoʙʢʠ ʻ ʥaʡʧpocʪʽʰʠʤ ʟ oʛʣʷʜʫ ʥa 

cʪʚopʶʚaʥʫ cʚepʜʣoʤ ʇɿ, xoʯa ʽ ʻ ʧeʚʥa ʧʦʜʽʙʥʽcʪʴ ʟ ʬpeʟepʫʚaʥʥʷʤ (pʠc.3.4a,ʙ). 

ʅe ʚaʞʢo ʧoʤʽʪʠʪʠ, ʱo cʚepʜʣo ʟa cʚoʻʶ ʢoʥcʪpʫʢʮʽʻʶ ʜʫʞe ʥaʛaʜʫʻ ʧaʣʴʮeʚʫ 

ʬpeʟʫ (pʠc.3.3). ʊaʢ caʤo, ʷʢ ʽ ʬpeʟa, cʚepʜʣo ʤaʻ ʜʚʽ ʧʽʜʟoʥʠ. Cʪaʪʠʯʥa ʧʽʜʟoʥa, 

ʷʢa ʻ ʧocepeʜʥʠʢoʤ ʧepeʜaʯʽ eʥepʛʽʾ ʚ ʜʠʥaʤʽʯʥʫ ʟoʥʫ, ʭʦʯʘ ʡ ʥe ʙʝʨʝ 

ʙeʟʧocepeʜʥ ʁʫʯacʪ ɹʫ ʬopʤʫʚaʥʥʽ oʪʚopʫ,  ̒ʚaʞʣʠʚʦ  ʁʯacʪʠʥʦʁ  ʢoʥcʪpʫʢʮʽʾ 

ʽʥcʪpʫʤeʥʪa. ʗʢ ʽ ʜʣʷ ʬpeʟʠ, poʟʤʽpʠ ʇɿ ʚʠʟʥaʯaʶʪʴcʷ ʪoʯʥʽcʪʶ ʚʠʢoʥaʥʥʷ 

ʛeoʤeʪpʽʾ ʪa eʢcʮeʥʪpʠcʠʪeʪoʤ ocʽ oʙepʪaʥʥʷ. 

ʇpʠʙʣʠʟʥo ʚʠʟʥaʯʠʪʠcʷ ʟ poʟʤʽpaʤʠ ʇɿ cʚepʜʣa (pʠc.3.4,ʙ) ʤoʞʥa ʟa 

ʚʠpaʟoʤ: 
2

c
ñ cÏ ( )

4

D
l L h

p
= + -.                                    (3.6)  

Ocoʙʣʠʚʽcʪʶ ɿʇC ʧpʠ cʚepʜʣʫʚaʥʥʽ ʻ ʪe, ʱo ʟoʥa ʟpoʙʣeʥoʛo oʪʚopʫ 

ʧpaʢʪʠʯʥo cʧʽʚʧaʜaʻ ʟ ʜʠʥaʤʽʯʥoʶ ʧʽʜʟoʥoʶ cʚepʜʣa. Aʥaʣoʛʽʯʥe ʷʚʠʱe ʤoʞʥa 

cʧocʪepʽʛaʪʠ ʧpʠ ʪopʮeʚoʤʫ ʬpeʟepʫʚaʥʥʽ ʧaʣʴʮeʚoʶ ʬpeʟoʶ aʙo ʟeʥʢʫʚaʥʥʽ 

oʪʚopʽʚ. ʂʽʣʴʢʽcʪʴ ʧoʜʽʙʥʠx ʚʠʧaʜʢʽʚ ʫ ʤeʪaʣooʙpoʙʮʽ ʜocʠʪʴ oʙʤeʞeʥa.  

ɺʠʭoʜʷʯʠ ʟ ̔ cʢaʟaʥoʛo, ʤoʞʥa ʜoʜaʪʠ ʱe ʪexʥoʣoʛʽʯʥʫ oʧepaʮʽʶ ʟ 

poʟʛopʪaʥʥʷ oʪʚopʽʚ, ʷʢʘ ʚʠʢoʥʫʻʪʴcʷ poʟʛopʪʢoʶ. ʋ ʪʘʢoʤʫ ʨʘʟʽ 

cʧocʪepʽʛaʻʪʴcʷ ʜʫʞe ʚeʣʠʢa ʪoʯʥʽcʪʴ ʛeoʤeʪpʽʾ ʧoʚepxʥʽ, ʷʢʫ ʫʪʚopʶʻ ʇɿ 

ʽʥcʪpʫʤeʥʪa. ʇpʠ ʧʽʜʚeʜeʥʥʽ ʟaʛaʣʴʥoʛo ʧʽʜcʫʤʢʫ ʥeoʙxʽʜʥo ʟaʫʚaʞʠʪʠ, ʱo ʫ 

ʚʠpaʟax (3.5; 3.6) ʚʽʜcʫʪʥʷ cʢʣaʜoʚa ʢoʤʧoʥeʥʪa, ʢoʪpa ʜaʻ oʧʠc ʜeʬeʢʪʽʚ 

ʛeoʤeʪpʽʾ ʪa eʢcʮeʥʪpʠcʠʪeʪʫ ʽʥcʪpʫʤeʥʪa oʜʥoʯacʥo ʟ ʡoʛo ʰopcʪʢʽcʪʶ. 

Ocʥoʚʥa ʧpʠʯʠʥa - ʫ ʥeʤoʞʣʠʚocʪʽ ʧepeʜʙaʯʠʪʠ ʮʽ ʧapaʤeʪpʠ ʟaʟʜaʣeʛʽʜʴ, ʽ ʮe 

cʢʣaʜaʻ ʥʠʟʢʫ ʪpʫʜʥoʱʽʚ ʧpʠ poʟpaxʫʥʢax. ʋ ʪaʢʦʤʫ ʨʘʟʽ poʟpaxʫʥʢʠ ʣeʛʰe 

ʟaʤʽʥʠʪʠ eʢcʧepʠʤeʥʪaʣʴʥʠʤʠ ʜocʣʽʜaʤʠ ʟ ʥacʪʫʧʥʠʤ ʟaʧʠcoʤ peʟʫʣʴʪaʪʽʚ ʫ 

cʠcʪeʤʫ CNC ʚepcʪaʪa. 
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Poʟʧoʜʽʣ ʤacʠ ʪexʥoʣoʛʽʯʥoʛo oʙôʻʢʪʘ (ʊO) ʫ ʡoʛo ʇɿ ʻ ʜʫʞe cʢʣaʜʥe 

ʬ̔ʟʠʢo-ʪexʥʽʯʥe ʷʚʠʱe, ocʢʽʣʴʢʠ ʤaca ʊO ʫ ʮʴoʤʫ ʚʠʧaʜʢʫ ʻ ʤʽʥʣʠʚoʶ. ɭʜʠʥe 

ʷʚʠʱe, ʥa ʷʢe ʤoʞʥa ʙʽʣʴʰ-ʤeʥʰ cʧʠpaʪʠcʷ, ʮe ʧepʽoʜʠʯʥʽcʪʴ ʧoʷʚʠ ʤacʠ ʊO.  

ʋʟʘʛʘʣʽ, ʪaʢa ʧepʽoʜʠʯʥʽcʪʴ ʙʽʣʴʰ ʥaoʯʥo ʤoʞe ʙʫʪʠ poʟʛʣʷʥʫʪa ʯepeʟ 

oʙôʻʢʪʠ, ʱo oʙepʪaʶʪʴcʷ ʥaʚʢoʣo ʜeʷʢoʾ ocʽ. ɿaʟʚʠʯaʡ, ʮe ʮeʥʪpaʣʴʥo-

cʠʤeʪpʠʯʥʽ ocʽ, ʥaʚʢoʣo ʷʢʠx oʙepʪaʻʪʴcʷ ʜʠʥaʤʽʯʥo-ʟʙaʣaʥcoʚaʥa ʤaca ʊO. 

 
Pʠc. 3.4. ɿoʥa ʧoʣʴoʚoʾ cʪpʫʢʪʫpʠ (ʧʘʥʜʘʥʥʘ ʟʦʥʘ) cʚepʜʣa, ʜe: 

a) ʟoʥʠ cʚepʜʣa; ʙ) ʟoʥa ʧʽʜ ʯac pʫxʫ cʚepʜʣa 

 

Op̔ ʻʥʪʫʶʯʠcʴ ʥa ʮʶ ʪeʟʫ, oʜpaʟʫ oʤoʚʠʤocʴ, ʱo ʪʽʣo ʊO ʻ ʬʽʟʠʯʥo-

ʽʟoʪpoʧʥʠʤ ʫ ʚcʽx ʥaʧpʷʤʢax ʢoopʜʠʥaʪ. ʇʨʠ ʮʴʦʤʫ ʤʠ ʤaʻʤo ʤoʞʣʠʚʽcʪʴ 

poʟʛʣʷʥʫʪʠ ʥaʡʧpocʪʽʰʽ ɿʇC, ʟ oʛʣʷʜʫ ʥa poʟʧoʜʽʣ ʚ ʥʠx ʤacʠ ʊO, ʟaʣeʞʥo ʚʽʜ 

ʰʚʠʜʢocʪʽ pʫxʫ ʪa ʧepʽoʜʫ. ʂoʥʬʽʛʫpaʮʽ ʁ ʧepepʽʟʫ ʊO oʙʠpaʻʤo ʟ ʧoʛʣʷʜʫ 

ʧʦʜʽʙʥocʪʽ ʥa ʪoʡ ʯʠ ʽʥʰʠʡ ʧepepʽʟ peaʣʴʥoʛo ʽʥcʪpʫʤeʥʪa. ʂpʽʤ ʪoʛo, 

cepeʜoʚʠʱe, ʫ ʷʢoʤʫ ʟʥaxoʜʠʪʴcʷ ʇɿ ʽʥcʪpʫʤeʥʪa, ʚʚaʞaʪʠʤeʤo ʚaʢʫʫʤoʤ ʟ 

ʚʽʜʧoʚʽʜʥʠʤʠ ʚʣacʪʠʚocʪʷʤʠ. 

 

3.2. ɺʠʜʠ ʩʣʶʩʘʨʥʠʭ ʨʦʙʽʪ 

 

ʆʙʨʦʙʢʫ ʤʝʪʘʣʽʚ ʚʨʫʯʥʫ ʥʘʟʠʚʘʶʪʴ ʩʣʶʩʘʨʥʦʶ ʦʙʨʦʙʢʦʶ. ʉʣʶʩʘʨʥʽ 

ʨʦʙʦʪʠ ʜʽʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʥʽ, ʩʢʣʘʜʘʣʴʥʽ ʽ ʨʝʤʦʥʪʥʽ.  

ʆʩʥʦʚʥʠʤʠ ʩʣʶʩʘʨʥʠʤʠ ʨʦʙʦʪʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʦʧʝʨʘʮʽʾ ʧʦ ʥʘʜʘʥʥʶ 

ʜʝʪʘʣʷʤ ʟʘʜʘʥʦʾ ʢʨʝʩʣʝʥʥʷʤ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʽ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ. 

ʉʢʣʘʜʘʣʴʥʽ ʩʣʶʩʘʨʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʟʙʦʨʮʽ ʚʫʟʣʽʚ ʚʠʨʦʙʽʚ, 

ʧʨʠ ʟʙʦʨʮʽ ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ ʟ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ.  

ʈʝʤʦʥʪʥʽ ʩʣʶʩʘʨʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʙʣʘʜʥʘʥʥʷ ʚ 

ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ; ʚʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʠʧʨʘʚʣʝʥʴ ʘʙʦ ʟʘʤʽʥʠ ʜʝʪʘʣʝʡ, ʱʦ ʚʠʡʰʣʠ 

ʟ ʣʘʜʫ, ʽ ʚʫʟʣʽʚ ʤʘʰʠʥ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɼʦ ʩʣʶʩʘʨʥʠʭ ʨʦʙʽʪ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ 
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ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ: ʨʦʟʤʽʪʢʘ, ʨʫʙʢʘ, ʨʽʟʘʥʥʷ, ʧʨʘʚʢʘ, ʛʥʫʪʪʷ, ʦʙʧʠʣʶʚʘʥʥʷ, 

ʰʘʙʨʫʚʘʥʥʷ, ʧʨʠʪʠʨʘʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ, ʨʽʟʴʙʦʥʘʨʽʟʘʥʥʷ ʪʦʱʦ.  

ʈʦʟʤʽʪʢʘ ʩʣʫʞʠʪʴ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ ʟʘʛʦʪʦʚʢʫ (ʧʦʢʦʚʢʫ, ʚʽʜʣʠʚʢʫ ʪʦʱʦ) 

ʨʠʩʦʢ (ʣʽʥʽʡ), ʱʦ ʚʢʘʟʫʶʪʴ ʤʝʞʽ ʧʦʜʘʣʴʰʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ.  

ɯʩʥʫʶʪʴ ʜʚʘ ʚʠʜʠ ʨʦʟʤʽʪʢʠ: ʧʣʦʩʢʘ ʽ ʧʨʦʩʪʦʨʦʚʘ. ʈʦʟʤʽʪʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʣʦʩʢʦʶ, 

ʢʦʣʠ ʣʽʥʽʾ ʽ ʢʨʘʧʢʠ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʧʣʦʩʢʽʩʪʴ, ʧʨʦʩʪʦʨʦʚʦʶ ï ʢʦʣʠ ʨʦʟʤʽʯʘʣʥɹʽ 

ʣʽʥʽʾ ʽ ʢʨʘʧʢʠ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʛʝʦʤʝʪʨʠʯʥʝ ʪʽʣʦ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʇʨʦʩʪʦʨʦʚʘ ʨʦʟʤʽʪʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʥʘ ʨʦʟʤʽʯʘʣʴʥʽʡ ʧʣʠʪʽ ʟ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʤʽʯʘʣʴʥʦʛʦ ʷʱʠʢʘ, ʧʨʠʟʤ ʽ ʢʦʩʠʥʮʽʚ. ʇʨʠ ʧʨʦʩʪʦʨʦʚʽʡ ʨʦʟʤʽʪʮʽ 

ʜʣʷ ʧʦʚʦʨʦʪʫ ʟʘʛʦʪʽʚʢʠ, ʱʦ ʨʦʟʤʽʯʘʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʟʤʠ. 

ɼʣʷ ʧʣʦʩʢʦʾ ʽ ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʟʤʽʪʢʠ ʧʦʪʨʽʙʥʽ: ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ ʽ ʟʘʛʦʪʦʚʢʠ 

ʜʣʷ ʥʝʾ, ʨʦʟʤʽʯʘʣʴʥʘ ʧʣʠʪʘ, ʨʦʟʤʽʯʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʡ ʫʥʽʚʝʨʩʘʣʴʥʽ ʨʦʟʤʽʯʘʣʴʥʽ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʽ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ. 

ɼʦ ʨʦʟʤʽʯʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʚʽʜʥʦʩʷʪʴʩʷ: ʨʠʩʫʚʘʣʢʘ (ʟ ʦʜʥʠʤ 

ʚʽʩʪʨʷʤ, ʟ ʢʽʣʴʮʝʤ, ʜʚʦʩʪʦʨʦʥʥʷ ʽʟ ʟʽʛʥʫʪʠʤ ʢʽʥʮʝʤ), ʤʘʨʢʝʨ, ʨʦʟʤʽʯʘʣʴʥʠʡ 

ʮʠʨʢʫʣʴ, ʢʝʨʥʝʨʠ (ʟʚʠʯʘʡʥʽ, ʘʚʪʦʤʘʪʠʯʥʽ ʜʣʷ ʪʨʘʬʘʨʝʪʫ ʜʣʷ ʢʨʫʛʘ), 

ʢʨʦʥʮʠʨʢʫʣʴ ʟ ʢʦʥʫʩʥʦʶ ʦʧʨʘʚʢʦʶ, ʤʦʣʦʪʦʢ, ʮʠʨʢʫʣʴ ʮʝʥʪʨʦʚʠʡ, ʧʨʷʤʦʢʫʪʥʠʢ, 

ʤʘʨʢʝʨ ʟ ʧʨʠʟʤʦʶ. 

ɼʦ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʨʦʟʤʽʪʢʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʨʦʟʤʽʯʘʣʴʥʘ ʧʣʠʪʘ, 

ʨʦʟʤʽʯʘʣʴʥʠʡ ʷʱʠʢ, ʨʦʟʤʽʯʘʣʴʥʽ ʢʦʩʠʥʮʽ ʽ ʙʨʫʩʢʠ, ʧʽʜʩʪʘʚʢʘ, ʨʝʡʩʤʫʩ ʟ 

ʨʠʩʫʚʘʣʢʦʶ, ʨʝʡʩʤʫʩ ʟ ʨʫʭʦʤʦʶ ʰʢʘʣʦʶ, ʧʨʠʣʘʜ ʜʣʷ ʮʝʥʪʨʫʚʘʥʥʷ, ʜʽʣʠʣʴʥʘ 

ʛʦʣʦʚʢʘ ʡ ʫʥʽʚʝʨʩʘʣʥɹʠʡ ʨʦʟʤʽʯʘʣʴʥʠʡ ʟʘʭʚʘʪ, ʧʦʚʦʨʦʪʥʘ ʤʘʛʥʽʪʥʘ ʧʣʠʪʘ, 

ʩʪʨʫʙʮʠʥʠ ʟʜʚʦʻʥʽ, ʨʝʛʫʣʴʦʚʘʥʽ ʢʣʠʥʠ, ʧʨʠʟʤʠ, ʛʚʠʥʪʦʚʽ ʧʽʜʧʦʨʠ.  

ɺʠʤʽʨʶʚʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʨʦʟʤʽʪʢʠ ʻ: ʣʽʥʽʡʢʘ ʟ ʜʽʣʝʥʥʷʤʠ, 

ʰʪʘʥʛʝʥʨʝʡʩʤʫʩ, ʨʝʡʩʤʫʩ ʟ ʨʫʭʦʤʦʶ ʰʢʘʣʦʶ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ, ʢʦʩʠʥʝʮʴ, 

ʢʫʪʦʤʽʨ, ʢʨʦʥʮʠʨʢʫʣʴ, ʨʽʚʝʥʴ, ʢʦʥʪʨʦʣʴʥʘ ʣʽʥʽʡʢʘ ʜʣʷ ʧʦʚʝʨʭʦʥʴ, ʱʫʧ ʽ ʝʪʘʣʦʥʥʽ 

ʧʣʠʪʢʠ. 

ɼʦ ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʦʟʤʽʪʢʠ ʚʽʜʥʦʩʷʪʴʩʷ: ʢʨʝʡʜʘ, ʙʽʣʘ 

ʬʘʨʙʘ (ʩʫʤʽʰ ʨʦʟʚʝʜʝʥʦʾ ʫ ʚʦʜʽ ʢʨʝʡʜʠ ʟ ʜʦʜʘʚʘʥʥʷʤ  ʣʴʥʷʥʦʛʦ ʤʘʩʣʘ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʡʦʛʦ ʚʠʩʠʭʘʥʥʶ), ʯʝʨʚʦʥʘ ʬʘʨʙʘ (ʩʫʤʽʰ ʰʝʣʘʢʫ ʟʽ ʩʧʠʨʪʦʤ ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʬʘʨʙʥʠʢʘ), ʤʘʩʪʠʣʦ, ʤʠʶʯʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʪʨʫʷʪʴ ʜʝʨʝʚ'ʷʥʽ ʙʨʫʩʢʠ ʽ 

ʨʝʡʢʠ, ʥʝʚʝʣʠʢʠʡ ʞʝʨʩʪʷʥʠʡ ʧʦʩʫʜ ʜʣʷ ʬʘʨʙ ʽ ʧʝʥʟʝʣʴ. 

ʇʨʦʩʪʠʤʠ ʨʦʟʤʽʯʘʣʴʥʠʤʠ ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʠ 

ʩʣʶʩʘʨʥʠʭ ʨʦʙʦʪʘʭ, ʻ: ʤʦʣʦʪʦʢ, ʨʠʩʫʚʘʣʢʘ, ʤʘʨʢʝʨ, ʢʝʨʥʝʨ ʟʚʠʯʘʡʥʠʡ, 

ʢʦʩʠʥʝʮʴ, ʮʠʨʢʫʣʴ, ʨʦʟʤʽʯʘʣʴʥʘ ʧʣʠʪʘ, ʣʽʥʽʡʢʘ ʟ ʜʽʣʝʥʥʷʤʠ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʽ 

ʢʨʦʥʮʠʨʢʫʣʴ. 

ʇʣʦʩʢʫ ʘʙʦ ʧʨʦʩʪʦʨʦʚʫ ʨʦʟʤʽʪʢʫ ʜʝʪʘʣʽ ʧʨʦʚʦʜʷʪʴ ʥʘ ʧʽʜʩʪʘʚʽ ʢʨʝʩʣʝʥʥʷ. 

ɼʦ ʨʦʟʤʽʪʢʠ ʟʘʛʦʪʦʚʢʘ ʧʦʚʠʥʥʘ ʧʨʦʡʪʠ ʦʙʦʚ'ʷʟʢʦʚʫ ʧʽʜʛʦʪʦʚʢʫ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʪʘʢ̔ ʦʧʝʨʘʮʽʾ: ʦʯʠʱʝʥʥʷ ʜʝʪʘʣʽ ʚʽʜ ʙʨʫʜʫ ʽ ʢʦʨʦʟʽʾ (ʥʝ ʧʨʦʚʦʜʠʪʠ 

ʥʘ ʨʦʟʤʽʯʘʣʴʥʽʡ ʧʣʠʪʽ); ʟʥʝʞʠʨʝʥʥʷ ʜʝʪʘʣʽ (ʥʝ ʧʨʦʚʦʜʠʪʠ ʥʘ ʨʦʟʤʽʯʘʣʴʥʽʡ 

ʧʣʠʪʽ); ʦʛʣʷʜ ʜʝʪʘʣʽ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ (ʪʨʽʱʠʥ, ʨʘʢʦʚʠʥ, ʚʠʢʨʠʚʣʝʥʴ); 

ʧʝʨʝʚʽʨʢʘ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʠʧʫʩʢʽʚ ʥʘ ʦʙʨʦʙʢʫ; ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʤʽʯʘʣʴʥʦʾ ʙʘʟʠ; ʧʦʢʨʠʪʪʷ ʙʽʣʦʶ ʬʘʨʙʦʶ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʦʟʤʽʪʮʽ ʽ 

ʥʘʥʝʩʝʥʥʶ ʥʘ ʥʠʭ ʣʽʥʽʡ ʪʘ ʢʨʘʧʦʢ; ʚʠʟʥʘʯʝʥʥʷ ʚʽʩʽ ʩʠʤʝʪʨʽʾ. 
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ʗʢʱʦ ʟʘ ʨʦʟʤʽʯʘʣʴʥʫ ʙʘʟʫ ʧʨʠʡʥʷʪʠʡ ʦʪʚʽʨ, ʪʦ ʚ ʥʴʦʛʦ ʩʣʽʜ ʚʩʪʘʚʠʪʠ 

ʜʝʨʝʚ'ʷʥʫ ʧʨʦʙʢʫ. 

ʈʦʟʤʽʯʘʣʴʥʘ ʙʘʟʘ ï ʮʝ ʢʦʥʢʨʝʪʥʘ ʢʨʘʧʢʘ, ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʘʙʦ ʧʣʦʩʢʽʩʪʴ, ʚʽʜ 

ʷʢʦʾ ʚʽʜʤʽʨʶʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʩʽ ʨʦʟʤʽʨʠ ʥʘ ʜʝʪʘʣʽ. 

ʅʘʢʝʨʥʝʥʥʷʤ ï ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʝʨʘʮʽʷ ʥʘʥʝʩʝʥʥʷ ʜʨʽʙʥʠʭ ʢʨʘʧʦʢ-ʧʦʛ-

ʣʠʙʣʝʥʴ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʦʩʴʦʚʽ ʣʽʥʽʾ ʽ ʮʝʥʪʨʠ ʦʪʚʦʨʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ, ʧʝʚʥʽ ʧʨʷʤʽ ʘʙʦ ʢʨʠʚʽ ʣʽʥʽʾ ʥʘ ʚʠʨʦʙʽ. ʅʘʢʝʨʥʝʥʥʷ 

ʨʦʙʣʷʪʴ ʟ ʤʝʪʦʶ ʧʦʟʥʘʯʝʥʥʷ ʥʘ ʜʝʪʘʣʽ ʩʪʽʡʢʠʭ ʽ ʧʦʤʽʪʥʠʭ ʟʥʘʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʙʘʟʫ ʤʝʞʽ ʦʙʨʦʙʢʠ ʘʙʦ ʤʽʩʮʝ ʩʚʝʨʜʣʝʥʥʷ. ʆʧʝʨʘʮʽʷ ʥʘʢʝʨʥʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʠʩʫʚʘʣʢʠ, ʢʝʨʥʝʨʘ ʽ ʤʦʣʦʪʢʘ. 

ʈʦʟʤʽʪʢʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʙʣʦʥʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʟʥʘʯʥʦ ʾʢʽʣʴʢʦʩʪʽ ʦʜʥʘʢʦʚʠʭ ʜʝʪʘʣʝʡ. ʐʘʙʣʦʥ, ʚʠʢʦʥʘʥʠʡ ʟ ʞʝʨʩʪʽ ʟʘʚʪʦʚʰʢʠ  

0,5ï2 ʤʤ (ʽʥʦʜʽ ʜʦʜʘʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ ʢʫʪʦʯʢʦʤ ʘʙʦ ʜʝʨʝʚ'ʷʥʦʶ ʨʝʡʢʦʶ), 

ʥʘʢʣʘʜʘ̒ ʪʴʩʷ ʥʘ ʧʣʦʩʢʫ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ ʽ ʦʙʚʦʜʠʪʴʩʷ ʨʠʩʫʚʘʣʢʦʶ ʧʦ ʢʦʥʪʫʨʫ. 

ʊʦʯʥʽʩʪʴ ʥʘʥʝʩʝʥʦʛʦ ʢʦʥʪʫʨʫ ʥʘ ʜʝʪʘʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ ʰʘʙʣʦʥʫ, 

ʩʠʤʝʪʨʽʾ ʚʩ̔ʪʨʷ ʨʠʩʫʚʘʣʢʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʩʧʦʩʦʙʫ ʧʨʦʩʫʚʘʥʥʷ ʚʽʩʪʨʷ ʨʠʩʫʚʘʣʢʠ 

ʚʽʩʪʨʷ ʧʦʚʠʥʥʦ ʨʫʭʘʪʠʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ). ʐʘʙʣʦʥ ʻ 

ʜʟʝʨʢʘʣʴʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʝʪʘʣʝʡ, ʣʽʥʽʡ ʽ ʢʨʘʧʦʢ, ʷʢʽ ʤʘʶʪʴ 

ʙʫʪʠ ʥʘʥʝʩʝʥʽ ʥʘ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʽ. 

ʊʦʯʥʽʩʪʴ ʨʦʟʤʽʪʢʠ (ʪʦʯʥʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ʟ̔ ʢʨʝʩʣʝʥʥʷ ʥʘ ʜʝʪʘʣʴ) 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʽ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʯʘʣʴʥʦʾ ʧʣʠʪʠ, ʜʦʧʦʤʽʞʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ 

(ʢʦʩʠʥʮʽʚ ʽ ʨʦʟʤʽʯʘʣʴʥʠʭ ʷʱʠʢʽʚ), ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʽʥʩʪʨʫʤʝʥʪʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʚʽʜ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ ʤʝʪʦʜʫ 

ʨʦʟʤʽʪʢʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʟʤʽʪʥʠʢʘ. ʊʦʯʥʽʩʪʴ ʨʦʟʤʽʪʢʠ, ʟʘʟʚʠʯʘʡ, 

ʩʢʣʘʜʘʻ ʚʽʜ 0,5 ʜʦ 0,08 ʤʤ; ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʪʘʣʦʥʥʠʭ ʧʣʠʪʦʢ ï ʚʽʜ 0,05 ʜʦ 

0,02 ʤʤ. 

ʇʨʠ ʨʦʟʤʽʪʮʽ ʩʣʽʜ ʦʙʝʨʝʞʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩ ̫ʟʘʛʦʩʪʨʝʥʠʤʠ ʨʠʩʫʚʘʣʢʘʤʠ. 

ɼʣʷ ʦʙʝʨʽʛʘʥʥʷ ʨʫʢ ʧʨʘʮʽʚʥʠʢʘ ʜʦ ʧʦʯʘʪʢʫ ʨʦʟʤʽʪʢʠ ʥʘ ʚʽʩʪʨʷ ʨʠʩʫʚʘʣʢʠ 

ʥʝʦʙʭʽʜʥʦ ʥʘʜʷʛʘʪʠ ʧʨʦʙʢʫ, ʜʝʨʝʚ'ʷʥʠʡ ʘʙʦ ʧʣʘʩʪʤʘʩʦʚʠʡ ʯʦʭʦʣ. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʦʟʤʽʯʘʣʴʥʫ ʧʣʠʪʫ ʚʘʞʢʠʭ ʜʝʪʘʣʝʡ ʧʦʪʨʽʙʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʘʣʷʤʠ, ʪʝʣʴʬʝʨʘʤʠ ʘʙʦ ʢʨʘʥʘʤʠ. 

ʈʦʟʣʠʪʽ ʥʘ ʧʽʜʣʦʟʽ ʘʙʦ ʨʦʟʤʽʯʘʣʴʥʽʡ ʧʣʠʪʽ ʤʘʩʣʦ ʘʙʦ ʽʥʰʘ ʨʽʜʠʥʘ ʤʦʞʫʪʴ 

ʧʦʩʣʫʞʠʪʠ ʧʨʠʯʠʥʦʶ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. 

ʈʫʙʢʫ ʤʝʪʘʣʫ (ʣʠʩʪʦʚʦʛʦ, ʩʤʫʛʦʚʦʛʦ, ʜʨʦʪʫ ʪʦʱʦ) ʨʦʙʣʷʪʴ ʟʫʙʠʣʘʤʠ, 

ʢʨʝʡʮʤʝʡʩʝʣʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʦʪʢʘ. ʇʨʠ ʮʴʦʤʫ ʟʘʛʦʪʦʚʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ 

ʧʣʠʪʫ ʘʙʦ ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʩʣʶʩʘʨʥʠʭ ʣʝʱʘʪʘʭ. 

ʉʣʶʩʘʨʥʝ ʟʫʙʠʣʦ (ʨʠʩ. 3.5) ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʚʫʛʣʝʮʝʚʦʾ 

ʩʪʘʣʽ ʋ7ɸ ʘʙʦ ʋ8ɸ ʧʨʷʤʦʢʫʪʥʦʛʦ ʯʠ ʟʘʢʨʫʛʣʝʥʦʛʦ ʧʨʦʬʽʣʶ, ʦʜʠʥ ʢʽʥʝʮʴ ʷʢʦʛʦ 

ʤʘʻ ʬʦʨʤʫ ʢʣʠʥʫ. ʈʦʟʤʽʨʠ ʟʫʙʠʣʘ: ʜʦʚʞʠʥʘ 100ï200 ʤʤ, ʪʦʚʱʠʥʘ 8ï20 ʤʤ, 

ʰʠʨʠʥʘ 12ï30 ʤʤ. ʉʣʶʩʘʨʥʝ ʟʫʙʠʣʦ ʩʣʫʞʠʪʴ ʜʣʷ ʨʫʙʢʠ ʘʙʦ ʟʥʷʪʪʷ ʰʘʨʫ 

ʤʝʪʘʣʫ, ʢʦʣʠ ʥʝ ʧʦʪʨʽʙʥʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ. ʅʠʤ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʪʘʢʦʞ 

ʨʦʟʨʽʟʘʥʥʷ, ʦʙʨʽʟʘʥʥʷ ʽ ʚʠʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 
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ʈʠʩ. 3.5. ɿʫʙʠʣʦ ʩʣʶʩʘʨʥʝ 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʦʛʦ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ, ʘʙʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʦʙʨʽʟʫʻʪʴʩʷ, 

ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ ʟʫʙʠʣʘ ʩʢʣʘʜʘʻ: 60Á ï ʜʣʷ ʩʪʘʣʽ, 70Á ï ʜʣʷ ʯʘʚʫʥʫ ʽ ʙʨʦʥʟʠ, 45Á ï 

ʜʣʷ ʤʽʜʽ ʽ ʣʘʪʫʥʽ, 35Á ï ʜʣʷ ʮʠʥʢʫ ʽ ʘʣʶʤʽʥʽʶ. 

ʄʘʪʝʨʽʘʣ, ʱʦ ʨʦʟʨʽʟʘʻʪʴʩʷ (ʞʝʨʩʪʴ, ʩʤʫʛʦʚʝ ʟʘʣʽʟʦ, ʩʪʘʣʝʚʘ ʩʪʨʽʯʢʘ, 

ʧʨʦʬʽʣʴ, ʧʨʫʪʦʢ) ʪʨʝʙʘ ʧʦʢʣʘʩʪʠ ʥʘ ʩʪʘʣʝʚʫ ʧʣʠʪʫ ʘʙʦ ʥʘ ʢʦʚʘʜʣʦ ʪʘʢ, ʱʦʙ ʚʽʥ 

ʧʨʠʣʷʛʘʚ ʚʩʽʻ  ʁʩʚʦ̒ʁ ʧʦʚʝʨʭʥʝʶ ʜʦ ʧʦʚʝʨʭʥʽ ʧʣʠʪʠ ʘʙʦ ʢʦʚʘʜʣʘ. ʄʘʪʝʨʽʘʣ, ʚʽʜ 

ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ ʚʽʜʨʫʙʘʪʠ ʟʘʛʦʪʦʚʢʫ, ʤʦʞʝ ʙʫʪʠ ʟʘʢʨʽʧʣʝʥʠʡ ʚ ʣʝʱʘʪʘʭ. ʗʢʱʦ 

ʤʝʪʘʣ ʤʘʻ ʜʦʚʞʠʥʫ ʙʽʣʴʰʝ ʧʣʠʪʠ ʘʙʦ ʢʦʚʘʜʣʘ, ʪʦ ʡʦʛʦ ʢʽʥʝʮʴ, ʱʦ ʟʚʽʰʫʻʪʴʩʷ, 

ʧʦʚʠʥʝʥ ʩʧʠʨʘʪʠʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʧʽʜʧʦʨʠ. 

ʃʠʩʪ ʘʙʦ ʰʤʘʪʦʢ ʞʝʨʩʪʽ ʟ ʨʦʟʤʽʯʝʥʠʤ ʥʘ ʥʴʦʤʫ ʢʦʥʪʫʨʦʤ ʝʣʝʤʝʥʪʘ 

ʢʣʘʜʫʪʴ ʥʘ ʩʪʘʣʝʚʫ ʧʣʠʪʫ ʜʣʷ ʨʦʟʨʽʟʘʥʥʷ ʞʝʨʩʪʽ. ɺʽʩʪʨʷ ʟʫʙʠʣʘ ʩʪʘʚʣʷʪʴ ʥʘ 

ʚʽʜʩʪʘʥʴ 1-2 ʤʤ ʚʽʜ ʨʦʟʤʽʯʝʥʦʾ ʣʽʥʽʾ. ʋʜʘʨʷʶʯʠ ʤʦʣʦʪʢʦʤ ʧʦ ʟʫʙʠʣʫ, ʨʦʟʨʽʟʘʶʪʴ 

ʞʝʨʩʪʴ. ʇʝʨʝʩʫʚʘʁ ʯʠ ʟʫʙʠʣʦ ʫʟʜʦʚʞ ʢʦʥʪʫʨʫ ʪʘ ʦʜʥʦʯʘʩʥʦ ʫʜʘʨʷʶʯʠ ʧʦ ʥʴʦʤʫ 

ʤʦʣʦʪʢʦʤ, ʚʠʨʫʙʫʶʪʴ ʬʘʩʦʥʥʠʡ ʝʣʝʤʝʥʪ ʧʦ ʢʦʥʪʫʨʫ ʪʘ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʡʦʛʦ ʚʽʜ 

ʣʠʩʪʘ ʞʝʨʩʪʽ. 

ɺʠʨʽʟʫʚʘʥʥʷ ʝʣʝʤʝʥʪʘ ʟ ʪʦʚʩʪʦʛʦ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʥʫʶʪʴ 

ʩʧʦʯʘʪʢʫ ʟ ʦʜʥʽʻʶ ʩʪʦʨʦʥʠ ʣʠʩʪʘ, ʧʦʪʽʤ ʡʦʛʦ ʧʝʨʝʚʝʨʪʘʶʪʴ ʥʘ ʽʥʰʫ ʩʪʦʨʦʥʫ ʽ 

ʚʠʨʽʟʫʶʪʴ ʦʩʪʘʪʦʯʥʦ (ʧʨʦʩʫʚʘʶʯʠ ʟʫʙʠʣʦ ʧʦ ʦʪʨʠʤʘʥʦʤʫ ʩʣʽʜʫ ʚʽʜ ʚʽʩʪʨʷ 

ʟʫʙʠʣʘ). ɺʠʨʽʟʘʥʠʡ ʝʣʝʤʝʥʪ ʧʦ ʢʦʥʪʫʨʫ ʦʙʨʦʙʣʷʶʪʴ ʨʫʯʥʠʤ ʥʘʧʠʣʢʦʤ. 

ɺʠʢʨʠʚʣʝʥʫ ʘʙʦ ʧʦʤ'ʷʪʫ ʞʝʨʩʪʴ ʧʝʨʝʜ ʨʦʟʤʽʪʢʦʶ ʧʦʪʨʽʙʥʦ ʧʽʜʨʠʭʪʫʚʘʪʠ 

ʥʘ ʧʣʠʪʽ ʛʫʤʦʚʠʤ ʘʙʦ ʜʝʨʝʚ'ʷʥʠʤ ʤʦʣʦʪʢʦʤ. ʇʝʨʝʜ ʫʢʣʘʜʘʥʥʷʤ ʣʠʩʪʘ ʥʘ ʧʣʠʪʫ 

ʧʨʠ ʨʠʭʪʫʚʘʥʥʽ ʨʦʟʤʽʪʮʽ ʽ ʨʫʙʮʽ ʚʘʨʪʦ ʨʝʪʝʣʴʥʦ ʦʯʠʩʪʠʪʠ ʽ ʧʨʦʪʝʨʪʠ ʧʣʠʪʫ. 

ɾʝʨʩʪʴ ʧʦʚʠʥʥʘ ʧʨʠʣʷʛʘʪʠ ʜʦ ʧʣʠʪʠ ʚʩʽʻʶ ʩʚʦʻʶ ʧʦʚʝʨʭʥʝʶ. ʅʝ ʤʦʞʥʘ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʫʧʠʤ ʘʙʦ ʚʠʱʝʨʙʣʝʥʠʤ ʟʫʙʠʣʦʤ ʽ ʚʠʱʝʨʙʣʝʥʠʤ ʘʙʦ 

ʨʦʟʢʣʝʧʘʥʠʤ ʤʦʣʦʪʢʦʤ. 

ʇʨʠ ʨʦʟʨʽʟʘʥʥʽ ʚ'ʷʟʢʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʪʦʚʩʪʘ ʞʝʨʩʪʴ ʘʙʦ ʩʤʫʛʦʚʝ ʟʘʣʽʟʦ) ʟ 

ʤʝʪʦʶ ʦʙʝʨʽʛʘʥʥʷ ʟʫʙʠʣʘ ʚʽʜ ʟʘʢʣʠʥʶʚʘʥʥʷ, ʨʽʞʫʯʫ ʯʘʩʪʠʥʫ ʟʫʙʠʣʘ ʚʘʨʪʦ 

ʟʤʘʱʫʚʘʪʠ ʤʘʩʣʦʤ ʘʙʦ ʚʦʜʦʶ ʟ ʤʠʣʦʤ, ʱʦ ʟʤʝʥʰʫʻ ʪʝʨʪʷ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʛʣʘʜʢʫ ʧʦʚʝʨʭʥ ʁʨʦʟʨʽʟʫ. 

ʂʨʝʡʮʤʝʡʩʝʣʴ ï ʮʝ ʩʣʶʩʘʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʧʦʜʽʙʥʠʡ ʜʦ ʟʫʙʠʣʘ, ʘʣʝ ʚʽʥ ʤʘʻ 

ʚʫʟɹʢʫ  
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ʘʙʦ ʬʘʩʦʥʥʫ (ʢʘʥʘʚʦʯʥʠʢ) ʨʽʞʫʯʫ ʯʘʩʪʠʥʫ ʽ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʨʽʟʘʥʥʷ ʧʨʷʤʦʢʫʪʥʠʭ 

ʘʙʦ ʬʘʩʦʥʥʠʭ ʢʘʥʘʚʦʢ. ɺʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʋ7ɸ 

ʘʙʦ ʋ8ɸ. ʈʦʟʤʽʨʠ ʢʨʝʡʮʤʝʡʩʝʣʷ: ʜʦʚʞʠʥʘ 150ï200 ʤʤ, ʰʠʨʠʥʘ 12ï25 ʤʤ, 

ʪʦʚʱʠʥʘ 8ï16 ʤʤ; ʨʦʟʤʽʨʠ ʢʘʥʘʚʦʯʥʠʢʘ: ʜʦʚʞʠʥʘ 80ï350 ʤʤ, ʰʠʨʠʥʘ 6ï25 ʤʤ, 

ʪʦʚʱʠʥʘ 6ï16 ʤʤ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʢʨʝʡʮʤʝʡʩʝʣʽʚ: ʧʨʷʤʦʢʫʪʥʽ, ʥʘʧʽʚʢʨʫʛʣʽ 

ʽ ʩʧʝʮʽʘʣʴʥʽ (ʨʠʩ. 3.6). 

 

 

 

 

 

 

 
ʈʠʩ. 3.6. ʂʨʝʡʮʤʝʡʩʝʣʴ: 

ʘ - ʧʨʷʤʦʢʫʪʥʠʡ; ʙ - ʢʘʨʥʘʚʦʯʥʠʡ 

 

ʊʚʝʨʜʽʩʪʴ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʟʫʙʠʣ ʽ ʢʨʝʡʮʤʝʡʩʝʣʽʚ ʥʘ ʜʦʚʞʠʥʽ 0,3-0,5 

ʢʦʥʫʩʥʦʾ ʯʘʩʪʠʥʠ HRC 52-57, ʫʜʘʨʥʦʾ ʯʘʩʪʠʥʽ ʥʘ ʜʦʚʞʠʥʽ 15-25 ʤʤ ï HRC 32ï

40.  

ɻʦʣʦʚʢʠ ʟʫʙʠʣ ʽ ʢʨʝʡʮʤʝʡʩʝʣʽʚ ʤʘʶʪʴ ʩʢʦʰʝʥʽ, ʟʘʢʨʫʛʣʝʥʽ ʟ ʪʦʨʮʷ ʚʽʜʰʣʬ̔ʦʚʘʥʽ 

ʧʦʚʝʨʭʥʽ. ʋ ʨʘʟʽ ʟʘʪʫʧʣʝʥʥʷ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚʽʩʪʨʷ, ʨʽʞʫʯʫ ʯʘʩʪʠʥʫ ʟʫʙʠʣʘ 

ʧʦʪʨʽʙʥʦ ʟʘʛʦʩʪʨʠʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʢʫʪ. ɯʥʩʪʨʫʤʝʥʪ ʧʽʩʣʷ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ 

ʦʯʠʩʪʠʪʠ ʚʽʜ ʙʨʫʜʫ ʽ ʧʨʦʪʝʨʪʠ ʦʙʪʠʨʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʟʤʦʯʝʥʠʤ ʚ ʤʘʩʣʽ. 

ʅʝʜʦʪʨʠʤʘʥʥ ̫ʚʠʤʦʛ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʧʨʠ ʨʫʙʮʽ ʩʣʶʩʘʨ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ 

ʦʪʨʠʤʫʻ ʧʦʨʘʥʝʥʥʷ ʨʫʢ ʘʙʦ ʦʙʣʠʯʯʷ ʚʽʜ ʦʩʢʦʣʢʽʚ ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ 

ʥ̔ʩʪʨʫʤʝʥʪʫ. ʇʨʘʮʶʚʘʪʠ ʽʟ ʟʫʙʠʣʦʤ ʘʙʦ ʢʨʝʡʮʤʝʡʩʝʣʝʤ ʩʣʽʜ ʫ ʟʘʭʠʩʥʠʭ 

ʦʢʫʣʷʨʘʭ ʽ ʚ ʨʫʢʘʚʠʮʷʭ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʩʣʶʩʘʨʷ, ʱʦ ʧʨʘʮʶʻ ʽʟ ʟʫʙʠʣʦʤ, 

ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʘʭʠʱʝʥʦ ʟʘʭʠʩʥʝ ʩʽʪʢʦʶ. 

ʈʽʟʘʥʥʷ ʧʨʫʪʢʽʚ, ʪʨʫʙ, ʩʤʫʛʦʚʦʛʦ ʤʝʪʘʣʫ ʚʠʢʦʥʫʶʪʴ ʚʨʫʯʥʫ ʧʠʣʘʤʠ-

ʥʦʞʽʚʢʘʤʠ. ɹʽʣʴʰʽ ʟʘʛʦʪʦʚʢʠ ʨʦʟʨʽʟʘʶʪʴ ʥʘ ʧʨʠʚʦʜʥʠʭ ʥʦʞʽʚʢʦʚʠʭ ʚʝʨʩʪʘʪʘʭ, 

ʥʘ ʚʜ̔ʨʽʟʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʘ ʪʘʢʦʞ ʛʘʟʦʚʠʤ ʨʽʟʘʥʥʷʤ. ɼʣʷ ʨʦʟʨʽʟʘʥʥʷ ʣʠʩʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘʚʪʦʚʰʢʠ ʜʦ 2 ʤʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʫʯʥʽ ʥʦʞʠʮʽ, ʘ ʜʣʷ ʪʦʚʱʠʭ ï 

ʚʘʞʽʣʴʥʽ ʥʦʞʠʮʽ ʟ ʨʫʯʥʠʤ ʘʙʦ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ. 
 

ʈʠʩ. 3.7. ʅʦʞʠʮʽ: 

ʘ ï ʨʫʯʥʽ; ʙ - ʚʘʞʽʣʴʥʽ ʥʦʞʠʮʽ 

)͊ )͋ 

)͊ 
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ʇʨʘʚʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ, ʚʠʢʨʠʚʣʝʥʥʷ, 

ʧʦʚʦʜʢʠ ʣʠʩʪʦʚʦʛʦ ʽ ʧʨʫʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʘʨʷʯʠʤ ʘʙʦ ʭʦʣʦʜʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʨʫʯʥʫ, ʘ ʪʘʢʦʞ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʦʩʫʚʘʥʴ ʘʙʦ ʤʘʰʠʥ. 

ʊʦʥʢʽ (ʟʘʚʪʦʚʰʢʠ ʜʦ 1 ʤʤ) ʣʠʩʪʠ ʟ ʞʝʨʩʪʽ, ʘʣʶʤʽʥʽʶ, ʯʝʨʚʦʥʦʾ ʤʽʜʽ, ʣʘʪʫʥʽ 

ʽ ʽʥʰʠʭ ʤ'ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʘʚʣʷʪʴ ʥʘ ʧʣʠʪʽ ʜʝʨʝʚ'ʷʥʠʤ ʤʦʣʦʪʢʦʤ, ʘ ʪʦʚʱʽ ï 

ʩʪʘʣʝʚʠʤʠ ʤʦʣʦʪʢʘʤʠ ʥʘ ʧʣʠʪʽ ʘʙʦ ʥʘ ʢʦʚʘʜʣʽ. ʇʦʛʥʫʪʽ ʚʘʣʠ ʡ ʽʥʰʽ ʚʝʣʠʢʽ ʜʝʪʘʣʽ 

ʧʨʘʚʣʷʪʴ ʥʘ ʧʨʝʩʘʭ.  

ʄʦʣʦʪʦʢ ï ʮʝ ʫʜʘʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʝʤʝʪʘʣʝʚʦʾ ʘʙʦ 

ʤʝʪʘʣʝʚʦʾ ʛʦʣʦʚʢʠ, ʨʫʢʦʷʪʢʠ ʪʘ ʢʣʠʥʫ (ʨʠʩ. 3.8-3.11). 

ʄʝʪʘʣʝʚʘ ʯʘʩʪʠʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: ʢʣʠʥʦʾʜʥʦʾ ʯʘʩʪʠʥʠ, 

ʟʣʝʛʢʘ ʟʘʢʨʫʛʣʝʥʦʛʦ ʦʙʫʭʘ (ʫʜʘʨʥʘ ʯʘʩʪʠʥʘ) ʡ ʦʪʚʦʨʫ. ʈʫʢʦʷʪʢʫ ʜʣʷ ʤʦʣʦʪʢʘ 

ʨʦʙʣʷʪʴ ʟ̔ ʪʚʝʨʜʦʛʦ ʜʝʨʝʚʘ ʟ ʧʝʨʝʪʠʥʦʤ ʽ ʜʦʚʞʠʥʦʶ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʦʪʚʦʨʫ ʚ ʤʦʣʦʪʢʫ ʽ ʚʽʜ ʡʦʛʦ ʚʘʛʠ (ʪʘʙʣ. 3.1). ʇʽʩʣʷ ʥʘʩʘʜʢʠ ʤʦʣʦʪʢʘ ʥʘ ʨʫʢʦʷʪʢʫ 

ʚ ʥʝʾ ʟʘʙʠʚʘʶʪʴ ʜʝʨʝʚ'ʷʥʠʡ ʘʙʦ ʤʝʪʘʣʝʚʠʡ ʢʣʠʥ, ʱʦ ʦʙʝʨʽʛʘʻ ʤʦʣʦʪʦʢ ʚʽʜ 

ʩʧʘʜʘʥʥʷ ʟ ʨʫʢʦʷʪʢʠ. 

 

ʈʠʩ. 3.8. ʊʠʧʠ ʤʦʣʦʪʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʘ - ʥʽʤʝʮʴʢʠʡ, 

ʙ - ʬʨʘʥʮʫʟʴʢʠʡ; ʚ - ʙʨʠʪʘʥʩʴʢʠʡ; ʛ - ʘʤʝʨʠʢʘʥʩʴʢʠʡ 
 

 
ʈʠʩ. 3.9. ʉʪʘʣʝʚʽ ʨʠʭʪʫʚʘʣʴʥʽ ʤʦʣʦʪʢʠ: ʘ - ʜʣʷ ʧʣʦʩʢʠʭ ʧʘʥʝʣʝʡ,  

ʙ - ʜʣʷ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʧʘʥʝʣʝʡ; ʚ - ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʠʪʷʛʽʚ. 
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ʈʠʩ. 3.10. ʄʦʣʦʪʢʠ ʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ ʛʫʤʠ : ʘ - ʩʚʠʥʮʝʚʠʡ ʤʦʣʦʪʦʢ;  

ʙ ï ʤʽʜʥʠʡ; ʤʦʣʦʪʦʢ ʚ - ʛʫʤʦʚʠʡ ʤʦʣʦʪʦʢ 

ʈʠʩ. 3.11. ʄʦʣʦʪʢʠ ʟ ʜʝʨʝʚʘ (ʢʠʷʥʢʠ) ʟ ʢʨʫʛʣʦʶ (ʘ) ʽ ʧʨʷʤʦʢʫʪʥʦʶ (ʙ)  

ʛʦʣʽʚʢʘʤʠ 

ʄʦʣʦʪʢʠ ʙʫʚʘʶʪʴ ʟ ʢʨʫʛʣʠʤ ʽ ʢʚʘʜʨʘʪʥʠʤ ʙʦʡʢʦʤ. ʉʣʶʩʘʨʥʽ ʤʦʣʦʪʢʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʋ7 ʘʙʦ ʋ8. ʈʦʙʦʯʘ ʯʘʩʪʠʥʘ 

ʤʦʣʦʪʢʽʚ ʧʽʜʜʘʻʪʴʩʷ ʛʘʨʪʫ ʜʦ ʪʚʝʨʜʦʩʪʽ HRC 49-56. 

ʊʘʙʣʠʮʷ 3.1 

ɺʘʛʘ ʽ ʨʦʟʤʽʨʠ ʩʣʶʩʘʨʥʠʭ ʤʦʣʦʪʢʽʚ 

 

ɺʘʛʘ 

ʤʦʣʦʪʢʘ, 

ʛ 

ɿ ʢʚʘʜʨʘʪʥʠʤ ʙʦʡʢʦʤ, ʤʤ ɿ ʢʨʫʛʣʠʤ ʙʦʡʢʦʤ, ʤʤ 

ɼʦʚʞʠʥʘ 

ʙʦʡʢʘ 

ɺʠʣʽʪ 

ʙʦʡʢʘ 

ʚʽʜ ʮʝʥʪʨʫ 

ʨʫʯʢʠ 

ʇʝʨʝʨʽʟ 

ʙʦʡʢʘ 

ɼʦʚʞʠʥʘ 

ʙʦʡʢʘ 

ɺʠʣʽʪ 

ʙʦʡʢʘ 

ʚʽʜ ʮʝʥʪʨʫ 

ʨʫʯʢʠ 

ɼʽʘʤʝʪʨ 

ʙʦʡʢʘ 

50 70 30 12Ĭ12 ï ï ï 

100 80 34 15Ĭ15 ï ï ï 

200 100 42 19Ĭ19 80 34 20 

400 115 48 25Ĭ25 100 42 26 

500 120 50 27Ĭ27 105 44 28 

600 125 52 29Ĭ29 110 46 30 

900 130 54 33Ĭ33 120 50 32 

1000 135 56 35Ĭ35 130 54 34 
 

ɻʥʫʪʪʷ ʨʦʙʣʷʪʴ ʭʦʣʦʜʥʠʤ ʘʙʦ ʛʘʨʷʯʠʤ ʩʧʦʩʦʙʦʤ ʟ ʪʦʥʢʠʭ ʤʝʪʘʣʝʚʠʭ 
ʣʠʩʪʽʚ ʽ ʧʨʫʪʢʦʚʦʛʦ ʧʨʦʢʘʪʫ. ɺʠʢʦʥʫʶʪʴ ï ʚ ʣʝʱʘʪʘʭ ʨʽʚʥʦʤʽʨʥʠʤʠ ʫʜʘʨʘʤʠ 
ʜʝʨʝʚ'ʷʥʦʛʦ ʤʦʣʦʪʢʘ, ʘ ʪʦʚʱʠʭ ï ʩʪʘʣʝʚʠʤ ʤʦʣʦʪʢʦʤ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ 
ʛʥʫʪʪʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦ.ʾ ɻʥʫʪʪʷ ʤʝʪʘʣʫ ʽ ʥʘʜʘʥʥʷ ʡʦʤʫ 
ʚʠʟʥʘʯʝʥʦʾ ʬʦʨʤʠ ʤʦʞʝ ʧʦʣʝʛʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ, ʩʪʝʨʞʥʝʚʠʭ ʬʦʨʤ, 
ʟʛʠʥʘʣʴʥʠʭ ʰʪʘʤʧʽʚ. ɻʥʫʪʪʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʣʝʚʠʭ ʧʨʫʪʢʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʾʤ 
ʧʝʚʥʦʾ ʬʦʨʤʠ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʚ ʩʧʝʮʽʘʣʴʥʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʭ ʽ ʚʠʛʦʪʦʚʣʝʥʠʭ ʜʣʷ 

)͊ 
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ʮʽʻʾ ʤʝʪʠ ʰʪʘʤʧʘʭ ʪʘ ʟʛʠʥʘʣʴʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ. ɼʨʽʪ ʛʥʝʪʴʩʷ ʧʽʜ ʧʝʚʥʠʤ 
ʨʘʜʽʫʩʦʤ ʯʠ ʧʦ ʢʦʣʫ ʢʨʫʛʣʦʛʫʙʮʷʤʠ, ʘ ʧʨʠ ʛʥʫʪʪʽ ʧʽʜ ʥʝʚʝʣʠʢʠʤ ʢʫʪʦʤ ï 
ʧʣʦʩʢʦʛʫʙʮʷʤʠ; ʧʨʠ ʩʢʣʘʜʥʦʤʫ ʛʥʫʪʪʽ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 
ʢʨʫʛʣʦʛʫʙʮʽ ʽ ʧʣʦʩʢʦʛʫʙʮʽ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʠ ʛʥʫʪʪʽ ʜʨʦʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʣʝʱʘʪʘ. 

ɻʥʫʪʪʷ ʪʨʫʙ ʤʦʞʥʘ ʨʦʙʠʪʠ ʛʘʨʷʯʠʤ ʯʠ ʭʦʣʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʰʘʙʣʦʥʽʚ ʘʙʦ ʨʦʣʠʢʽʚ ʧʨʠ ʜʦʧʦʤʦʟʽ ʟʛʠʥʘʣʴʥʠʭ 

ʧʨʠʩʪʦʩʫʚʘʥʴ ʯʠ ʪʨʫʙʦʟʛʠʥʘʣʴʥʠʭ ʤʘʰʠʥ (ʨʠʩ. 3.12). 

ʊʦʚʩʪʦʩʪʽʥʥʽ ʪʨʫʙʠ ʜʽʘʤʝʪʨʦʤ ʥʝ ʙʽʣʴʰʝ 25 ʤʤ ʽ ʨʘʜʽʫʩʦʤ ʛʥʫʪʪʷ ʧʦʥʘʜ 

30 ʤʤ ʤʦʞʥʘ ʛʥʫʪʠ ʚ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ ʙʝʟ ʟʘʧʦʚʥʝʥʥʷ ʾʭ ʩʫʭʠʤ ʜʨʽʙʥʠʤ ʧʽʩʢʦʤ, 

ʩʚʠʥʮʝʤ, ʢʘʥʽʬʦʣʣʶ ʪʘ ʥʝ ʚʩʪʘʚʣʷʶʯʠ ʚ ʥʠʭ ʛʚʠʥʪʦʚʫ ʧʨʫʞʠʥʫ. 

ʊʨʫʙʠ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʽ ʤʘʨʢʠ 

ʤʝʪʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʘ ʮʷ ʪʨʫʙʘ) ʛʥʫʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʧʽʜʽʛʨʽʚʘʥʥʷʤ 

ʤʽʩʮʷ ʟʛʠʥʫ ʽ ʥʘʧʦʚʥʝʥʥʷʤ ʪʨʫʙʠ ʚʽʜʧʦʚʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʨʠ ʮʴʦʤʫ ʢʽʥʮʽ 

ʪʨʫʙʠ ʟʘʛʣʫʰʘʶʪʴ ʧʨʦʙʢʘʤʠ, ʱʦ ʟʤʝʥʰʫʻ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʧʦʣʦʤʢʠ ʘʙʦ 

ʩʧʣʶʱʝʥʥʷ ʧʨʠ ʟʛʠʥʽ. ʊʨʫʙʠ ʟʽ ʰʚʦʤ ʩʣʽʜ ʛʥʫʪʠ ʚ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʱʦʙ ʜʽʶʯʝ 

ʟʛʠʥʘʣʴʥʝ ʟʫʩʠʣʣʷ ʜʦʜʘʚʘʣʦʩʷ ʚ ʧʣʦʱʠʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʰʚʫ. 

 
ʈʠʩ. 3.12. ʊʨʫʙʦʟʛʠʥʘʣʴʥʘ ʤʘʰʠʥʘ 

 

ʆʙʧʠʣʶʚʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʦʙʨʦʙʢʫ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ ʥʘʧʠʣʢʦʤ ʜʣʷ 
ʫʩʫʥʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʽ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ 
ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ ʽ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ. 

ʅʘʧʠʣʢʠ ʧʦʜʣ̔ʷʶʪʴʩʷ ʥʘ ʪʘʢ̔ ʚʠʜʠ: ʩʣʶʩʘʨʥʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 
ʩʣʶʩʘʨʥʽ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʙʽʪ, ʤʘʰʠʥʥʽ, ʜʣʷ ʟʘʪʦʯʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʜʣʷ 
ʢʦʥʪʨʦʣʶ ʪʚʝʨʜʦʩʪʽ. ʅʘʧʠʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ 
ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʋ12ɸ, ʋ13ɸ, ʘ ʪʘʢʦʞ ʟ ̔ʩʪʘʣʽ ʤʘʨʦʢ ʈ9, ʈ7ʊ ʐʍ9, 
111X15. 

ɿʫʙʮʽ ʥʘʧʠʣʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʫʪʚʦʨʝʥʽ ʥʘʩʽʯʝʥʥʷʤ, ʬʨʝʟʝʨʫʚʘʥʥʷʤ, 
ʥʘʨʽʟʫʚʘʥʥʷʤ, ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʽ ʪʦʯʽʥʥʷʤ ʤʝʪʦʜʦʤ ʦʙʢʘʪʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰ 
ʧʦʰʠʨʝʥʠʡ ʩʧʦʩʽʙ ï ʥʘʩʽʯʝʥʥʷ. ʅʘʩʽʯʢʘ ʥʘʧʠʣʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï 
ʧʦʜʚʽʡʥʘ ʧʝʨʝʭʨʝʩʥʘ, ʘ ʚ ʥʘʧʠʣʢʽʚ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʙʽʪ ï ʧʦʜʚʽʡʥʘ ʡ ʦʜʠʥʘʨʥʘ. 
ɿʘʚʜʷʢʠ ʧʝʨʝʭʨʝʩʥʽʡ ʥʘʩʽʯʮʽ ʥʘ ʦʙʧʠʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ ʥʝ ʙʫʜʝ ʨʠʩʦʢ ʚʽʜ ʩʣʽʜʽʚ 
ʨʫʭʫ ʟʫʙʮʽʚ. ʅʘʩʯ̔ʝʥʥʷ ʟʫʙʮʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʘʛʦʪʦʚʢʘʭ ʜʦ ʾʭ ʪʝʨʤʽʯʥʦʾ 
ʦʙʨʦʙʢʠ. ʇʽʩʣʷ ʥʘʩʽʯʝʥʥʷ ʥʘʧʠʣʢʠ ʛʘʨʪʫʶʪʴʩʷ ʜʦ ʪʚʝʨʜʦʩʪʽ, ʥʝ ʥʠʞʯʝ HRC 54. 



59 

 

ʇʨʠ ʨʝʤʦʥʪʽ ʥʘʧʠʣʢʽʚ, ʱʦ ʟʥʦʩʠʣʠʩʷ, ʧʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʥʘʩʽʯʢʠ 
ʧʨʦʚʦʜʠʪʩɹʷ ʚʽʜʧʫʩʪʢʘ ʽ ʰʣʽʬʦʚʢʘ ʧʦʚʝʨʭʥʽ ʥʘʧʠʣʢʽʚ. ɺʩʽ ʥʘʧʠʣʢʠ ʤʘʶʪʴ ʙʫʪʠ 
ʪʝʩʪʦʚʘʥ.̔ 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ, ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢ̔ ʪʠʧʠ ʥʘʧʠʣʢʽʚ (ʨʠʩ. 3.13) 
ɿʘ ʚʝʣʠʯʠʥʦʶ ʪʘ ʛʫʩʪʠʥʦʶ ʥʘʩʽʯʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʠʩʣʘ ʥʘʩʽʯʦʢ ʥʘ 10 

ʤʤ ʜʦʚʞʠʥʠ, ʥʘʧʠʣʢʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʜʨʘʯʝʚʽ ˉ 0, ʽ 1 ʣʠʯʥʽ ˉ 2 ʽ 3 ʽ 
ʦʢʩʘʤʠʪʦʚʽ ˉ 4 ʽ 5. ɼʨʘʯʝʚʠʡ ˉ 0 ʤʘʻ ʥʘʡʛʨʫʙʽʰʫ ʥʘʩʽʯʢʫ. ʇʨʠ ʜʦʚʞʠʥʽ 
ʜʨʘʯʝʚʦʛʦ ʥʘʧʠʣʢʘ 100 ʤʤ ʯʠʩʣʦ ʥʘʩʽʯʦʢ ʥʘ ʜʦʚʞʠʥʽ 10 ʤʤ ʩʢʣʘʜʘʻ 14, ʚ ʪʦʡ ʯʘʩ 
ʷʢ ʦʢʩʘʤʠʪʦʚʠʡ ˉ 5 ʤʘʻ ʜʫʞʝ ʜʨʽʙʥʫ ʥʘʩʽʯʢʫ ï 56 ʥʘʩʽʯʦʢ ʥʘ 10 ʤʤ ʧʨʠ ʪʽʡ ʞʝ 
ʜʦʚʞʠʥʽ ʥʘʧʠʣʢʘ (ʪʘʙʣ. 3.2-3.3). 

ʈʠʩ. 3.13. ʌʦʨʤʠ ʩʣʶʩʘʨʥʠʭ ʥʘʧʠʣʢʽʚ: 

ʘ ï ʧʣʦʩʢʠʡ ʪʫʧʦʥʦʩʠʡ; ʙ ï ʢʚʘʜʨʘʪʥʠʡ; ʚ ï ʪʨʴʦʭʛʨʘʥʥʠʡ; ʛ ï ʢʨʫʛʣʠʡ; 

ʜ ï ʥʘʧʽʚʢʨʫʛʣʠʡ 
ʊʘʙʣʠʮʷ 3.2 

ɺʝʣʠʯʠʥʘ ʧʨʠʧʫʩʢʫ ʽ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ ʥʘʧʠʣʢʘʤʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ 

 

ʂʣʘʩ ʥʘʧʠʣʢʘ 
ʇʨʠʧʫʩʢ ʥʘ  

ʦʙʨʦʙʢʫ 

ʐʘʨ ʤʝʪʘʣʫ, ʱʦ 

ʟʥʽʤʘʻʪʴʩʷ ʟʘ ʦʜʠʥ ʭʽʜ 

ʊʦʯʥʽʩʪʴ ʦʙʨʦʙʢʠ, ʱʦ 

ʜʦʩʷʛʘʻʪʴʩʷ 

ɼʨʘʯʝʚʠʡ ˉ 0 ʽ 1  

ʃʠʯʥʠʡ ˉ 2 ʽ 3  

ʆʢʩʘʤʠʪʦʚʠʡ ˉ 4 ʽ 5 

0,5ï12 

0,1ï0,3 

0,025ï0,05 

0,1ï0,2 

0,02ï0,03 

0,025ï0,01 

0,25ï0,6 

0,02ï0,005 

ɼʦ 0,01 

 

ʊʘʙʣʠʮʷ 3.3 
ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʯʦʢ ʥʘ 10 ʤʤ ʜʦʚʞʠʥʠ ʥʘʧʠʣʢʘ 

 

ɼʦʚʞʠʥʘ  

ʥʘʧʠʣʢʘ, ʤʤ 

ʂʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʥʘʩʽʯʦʢ 

0 1 2 3 4 5 

100 ï 
14 20 28 40 56 

125 ï 

160 ï 12 17 24 34 48 

200 ï 10 14 20 28 40 

250 ï 8,5 12 17 24 34 

315  7 10 14 20 28 

400 4,5 6 8,5 12 ï ï 
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ʅʘʧʠʣʢʠ ʙʫʚʘʶʪʴ ʟ ʦʜʠʥʠʯʥʦʶ ʽ ʧʦʜʚʽʡʥʦʶ ʥʘʩʽʯʢʦʶ. ʆʜʠʥʠʯʥʘ ʥʘʩʽʯʢʘ 

ʤʦʞʝ ʙʫʪʠ ʟ ʥʘʭʠʣʦʤ ʚ ʦʜʠʥ ʙʽʢ, ʧʦʭʠʣʘ ʟ ʧʨʦʤʽʞʢʘʤʠ, ʭʚʠʣʷʩʪʘ, ʨʘʰʧʽʣʴʥʘ. 

ʇʨʠ ʦʙʧʠʣʶʚʘʥʥʽ ʧʦʚʝʨʭʦʥʴ ʤ'ʷʢʠʭ ʤʝʪʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʧʠʣʢʠ ʟ 

ʦʜʠʥʠʯʥʦʶ ʥʘʩʽʯʢʦʶ. ʇʦʜʚʽʡʥʘ ʥʘʩʽʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʢʨʦʢ 

(ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʟʫʙʽʚ) ʥʝ ʩʢʣʘʜʘʻ ʮʽʣʦʾ ʚʝʣʠʯʠʥʠ, ʱʦ 

ʟʘʧʦʙʽʛʘʻ ʧʦʷʚʽ ʙʦʨʦʟʥʠ ʥʘ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʧʠʣʶʻʪʴʩʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢ̔ ʚʠʜʠ ʦʙʧʠʣʶʚʘʥʥʷ: ʧʣʦʩʢʠʭ ʽ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ; 

ʢʫʪʦʚʠʭ ʧʦʚʝʨʭʦʥʴ; ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ; ʩʢʣʘʜʥʠʭ ʽ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɺʠʙʽʨ ʥʘʧʠʣʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ ʚʠʜʫ ʦʙʧʠʣʶʚʘʥʥʷ, ʚʝʣʠʯʠʥʠ 

ʟ ʰʘʨʫ ʽ ʚʝʣʠʯʠʥʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʦʩʪʘʪʦʯʥʽʡ ʦʙʨʦʙʮʽ 

ʢʫʙʘ, ʚʠʢʦʥʘʥʦʛʦ ʟʽ ʩʪʘʣʽ ʜʦʚʞʠʥʦʶ ʛʨʘʥʽ 30 ʤʤ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʧʠʣʦʢ ʟ ʧʦʜʚʽʡʥʦʶ ʥʘʩʽʯʢʦʶ ˉ 5 (ʦʢʩʘʤʠʪʦʚʠʡ) ʟʘʚʜʦʚʞʢʠ 160 ʤʤ. 

ʌʦʨʤʫ ʥʘʧʠʣʢʽʚ ʚʠʙʠʨʘʶʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʽʩʮʷ. ʇʣʦʩʢʽ ʥʘʧʠʣʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʧʠʣʶʚʘʥʥʷ ʧʣʦʩʢʠʭ, 

ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʦʧʫʢʣʽ ʽ ʟʦʚʥʽʰʥʽʭ ʩʬʝʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ; ʢʚʘʜʨʘʪʥʽ ʥʘʧʠʣʢʠ ï 

ʜʣʷ ʦʙʧʠʣʶʚʘʥʥʷ ʢʚʘʜʨʘʪʥʠʭ ʽ ʧʨʷʤʦʢʫʪʥʠʭ ʦʪʚʦʨʽʚ; ʪʨʴʦʭʛʨʘʥʥʽ ï ʜʣʷ ʦʙʨʦʙʢʠ 

ʪʨɹʦʭʛʨʘʥʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʜʣʷ ʟʘʪʦʯʫʚʘʥʥʷ ʧʠʣ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʧʠʣʶʚʘʥʥʷ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ, ʨʦʟʪʘh ʦʚʘʥʠʭ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ; ʥʦʞʽʚʢʦʚʽ ï ʜʣʷ 

ʦʙʧʠʣʶʚʘʥʥʷ ʢʨʦʤʦʢ ʛʦʩʪʨʠʭ ʢʫʪʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʫʟʴʢʠʭ ʢʘʥʘʚʦʢ; 

ʨʦʤʙʽʯʥʽ ï ʜʣʷ ʦʙʨʦʙʢʠ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʢʦʥʪʫʨʽʚ ʚʠʨʦʙʽʚ; ʢʨʫʛʣʽ ï ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʥʘʧʽʚʢʨʫʛʣʠʭ ʽ ʢʨʫʛʣʠʭ ʦʪʚʦʨʽʚ; ʦʚʘʣʴʥʽ ï ʜʣʷ ʦʙʧʠʣʶʚʘʥʥʷ 

ʦʚʘʣʴʥʠʭ ʦʪʚʦʨʽʚ; ʥʘʧʽʚʢʨʫʛʣʽ ʽ ʣʽʥʟʦʚʽ ï ʜʣʷ ʦʙʨʦʙʢʠ ʢʨʠʚʦʣʥ̔ʽʡʥʠʭ ʡ 

ʫʚʽʛʥʫʪʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʇʨʘʚʠʣʴʥʝ ʽ ʥʘʜʽʡʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʣʝʱʘʪʘʭ ʘʙʦ ʧʨʠʩʪʦʩʫʚʘʥʥʽ 

ʧʨʠ ʦʙʧʠʣʶʚʘʥʥʽ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʫ ʦʙʨʦʙʢʫ ʤʘʪʝʨʽʘʣʫ, ʤʽʥʽʤʘʣʴʥʝ ʟʫʩʠʣʣʷ 

ʧʨʘʮʽʚʥʠʢʘ ʽ ʙʝʟʧʝʢʫ ʧʨʘʮʽ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʚʝʨʭʦʥʴ 

ʥʝʤʝʪʘʣʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ, ʟʘʢʨʽʧʣʝʥʠʭ ʫ ʣʝʱʘʪʘʭ, ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʢʣʘʜʢʠ. ʅʘʢʣʘʜʢʠ ʟ ʤ'ʷʢʠʭ ʤʝʪʘʣʽʚ (ʤʽʜʴ, ʮʠʥʢ, ʩʚʠʥʝʮʴ, 

ʘʣʶʤʽʥʽʡ, ʣʘʪʫʥʴ), ʟ ʜʝʨʝʚʘ, ʰʪʫʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʬʝʪʨʫ ʘʙʦ ʛʫʤʠ ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʥʘ ʱʦʢʠ ʣʝʱʘʪ. 

ɺʠʨʽʙ ʘʙʦ ʤʘʪʝʨʽʘʣ ʚʢʣʘʜʘʶʪʴ ʤʽʞ ʥʘʢʣʘʜʢʘʤʠ, ʘ ʧʦʪʽʤ ʟʘʢʨʽʧʣʶʶʪʴ. 

ɺʠʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʣʝʱʘʪ ʧʨʠ ʦʙʧʠʣʶʚʘʥʥʽ ʧʦʪʨʽʙʥʦ ʧʽʜʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʨʦʩʪʫ ʧʨʘʮʽʚʥʠʢʘ. ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʩʦʪʫ ʫʩʪʘʥʦʚʢʠ ʣʝʱʘʪ ʚʠʟʥʘʯʘʶʪʴ, 

ʩʧʠʨʘʶʯʠʩʴ ʣʽʢʪʷʤʠ ʥʘ ʱʦʢʠ ʣʝʱʘʪ (ʢʫʣʘʢ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʨʫʢʠ 

ʧʦʚʠʥʝʥ ʜʽʩʪʘʚʘʪʠ ʜʦ ʧʽʜʙʦʨʽʜʜʷ ʧʨʷʤʦ ʩʪʦʷʯʦʛʦ ʧʨʘʮʽʚʥʠʢʘ). ʗʢʱʦ ʣʝʱʘʪʘ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʠʞʯʝ ʜʘʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʪʦ ʧʽʜʢʣʘʜʘʶʪʴ ʧʨʦʢʣʘʜʢʠ, ʘ ʷʢʱʦ ʚʠʩʦʪʘ 

ʫʩʪʘʥʦʚʢʠ ʣʝʱʘʪ ʚʝʣʠʢʘ, ʪʦ ʧʨʦʢʣʘʜʢʠ ʚʠʡʤʘʶʪʴʩʷ ʘʙʦ ʧʽʜ ʥʦʛʠ ʩʣʶʩʘʨʝʚʽ 

ʫʢʣʘʜʘʻʪʴʩʷ ʧʽʜʩʪʘʚʢʘ ʯʠ ʪʨʘʧ. ʇʨʘʮʶʶʯʠʡ ʟ ʣʝʱʘʪʘʤʠ ʧʦʚʠʥʝʥ ʟʘʡʥʷʪʠ ʪʘʢʝ 

ʧʦʣʦʞʝʥʥʷ, ʱʦʙ ʩʪʦʧʠ ʥʽʛ ʙʫʣʠ ʧʽʜ ʢʫʪʦʤ 45Á ʦʜʠʥ ʜʦ ʦʜʥʦʾ, ʧʨʠʯʦʤʫ ʣʽʚʘ ʥʦʛʘ 

ʤʘʻ ʙʫʪʠ ʚʠʩʪʘʚʣʝʥʘ ʚʧʝʨʝʜ ʥʘ ʚʽʜʩʪʘʥʴ 25ï30 ʩʤ ʚʽʜ ʚʽʩʽ ʩʪʦʧʠ ʧʨʘʚʦʾ ʥʦʛʠ. 

ɺʽʩʴ ʣʽʚʦʾ ʩʪʦʧʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʦʙʦʯʦʾ ʚʽʩʽ ʥʘʧʠʣʢʘ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ 

ʧʽʜ ʢʫʪʦʤ ʙʣʠʟʴʢʦ 30Á. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ ʛʘʨʘʥʪʫʻ ʧʨʦʜʫʢʪʠʚʥʫ ʽ ʙʝʟʧʝʯʥʫ ʨʦʙʦʪʫ 

ʩʣʶʩʘʨʝʚʽ ʪʘ ʟʤʝʥʰʫʻ ʡʦʛʦ ʚʪʦʤʫ.  
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ʋ ʪʘʙʣ. 3.4 ʥʘʜʘʥʽ ʢʣʘʩʠ ʰʦʨʩʪʢʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʚʝʣʠʯʠʥʠ ʚʠʩʦʪ 

ʤʢ̔ʨʦʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʣʶʩʘʨʥʦʾ 

ʦʙʨʦʙʢʠ. 

ʊʘʙʣʠʮʷ 3.4 

 

ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʣʶʩʘʨʥʦʾ 

ʦʙʨʦʙʢʠ 

 

ʐʦʨʩʪʢʽʩʪʴ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɺʠʜ ʦʙʨʦʙʢʠ 

ʂʣʘʩ 

ɺʠʩʦʪʘ 

ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ, 

ʤʢʤ 

ʧʦʚʝʨʭʥʽ  

1-3 80-20 
ɻʨʫʙʦ ʦʙʨʦʙʣʝʥʘ ʆʙʧʠʣʶʚʘʥʥʷ ʜʨʘʯʝʚʠʤʠ 

ʥʘʧʠʣʢʘʤʠ, ʩʚʝʨʜʣʽʥʥʷ 

4-6 10-2,5 

ʄʘʣʦ ʚʠʜʠʤʽ ʩʣʽʜʠ 

ʦʙʨʦʙʢʠ 

 

ʆʙʧʠʣʶʚʘʥʥʷ ʣʠʯʥʠʤ ʥʘʧʠʣʢʦʤ, 

ʩʚʝʨʜʣʽʥʥʷ ʟ ʨʦʟʛʦʨʪʘʥʥʷʤ 

7-9 1,25-0,32 

ʉʣʽʜʠ ʦʙʨʦʙʢʠ 

ʥʝʧʦʤʽʪʥʽ 

ʥʝʦʟʙʨʦʥ̒ʠʤ ʦʢʦʤ 

ʆʙʧʠʣʶʚʘʥʥʷ ʦʢʩʘʤʠʪʦʚʠʤ 

ʥʘʧʠʣʢʦʤ, ʰʘʙʨʫʚʘʥʥʷ, 

ʧʨʠʪʠʨʘʥʥʷ, ʩʚʝʨʜʣʽʥʥʷ ʽ 

ʨʦʟʛʦʨʪʘʥʥʷ ʜʚʦʤʘ ʨʦʟʛʦʨʪʢʘʤʠ 

10-14 0,16-1,011 

ɺʠʩʦʢʘ ʤʽʨʘ 

ʛʣʘʜʢʦʩʪʽ 

ʆʙʧʠʣʶʚʘʥʥʷ ʦʢʩʘʤʠʪʦʚʠʤ 

ʥʘʧʠʣʢʦʤ ʟ ʧʦʣʽʨʦʚʢʦʶ ʢʨʝʡʜʦʶ ʽ 

ʪʦʥʢʠʤ ʥʘʞʜʘʢʦʤ, ʧʨʠʪʠʨʘʥʥʷ 

ʧʨʠʪʠʨʦʤ, ʜʦʚʝʜʝʥʥʷ 

 
 
ɺʽʜʥʦʚʣʝʥʥʷ ʨʽʞʫʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʥʘʧʠʣʢʘ ʧʽʩʣʷ ʟʥʦʩʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʟʥʷʪʪʷʤ ʟʘʪʫʧʽʣʠʭ ʟʫʙʽʚ ʽ ʥʘʥʝʩʝʥʥʷ ʥʘ ʥʘʧʠʣʦʢ ʥʦʚʦʾ ʥʘʩʽʯʢʠ. ɺʽʜʥʦʚʣʝʥʥʷ 
ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʧʘʣʫ ʥʘʧʠʣʢʘ ʟʽ ʰʣʽʬʫʚʘʥʥʷ ʩʪʘʨʦʾ ʥʘʩʽʯʢʠ ʪʘ 
ʚʠʢʦʥʘʥʥʷ ʥʦʚʦʾ (ʚʨʫʯʥʫ ʘʙʦ ʤʝʭʘʥʽʯʥʦ) ʟ ʧʦʜʘʣʴʰʠʤ ʛʘʨʪʦʤ. ɺʽʜʥʦʚʣʝʥʥʷ 
ʥʘʧʠʣʢʘ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ, ʘʣʝ ʟ ʢʦʞʥʠʤ ʨʘʟʦʤ ʚʽʥ ʩʪʘʻ ʪʦʥʰʠʤ ʽ 
ʙʽʣʴʰ ʩʭʠʣʴʥʠʤ ʜʦ ʪʨʽʱʠʥ. 

ʅʘʧʠʣʢʠ ʥʝʦʙʭʽʜʥʦ ʦʙʝʨʽʛʘʪʠ ʚʽʜ ʜʽʾ ʚʦʣʦʛʠ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʢʦʨʦʟʽʾ; 
ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʩʫʚʘʥʥʷ ʥʘʩʽʯʢʠ, ʥʝ ʩʣʽʜ ʾʭ ʢʠʜʘʪʠ ʘʙʦ ʢʣʘʩʪʠ ʥʘ ʽʥʰʽ ʥʘʧʠʣʢʠ, 
ʥ̔ʩʪʨʫʤʝʥʪʠ ʯʠ ʤʝʪʘʣʠ. ʇʦʚʝʨʭʥ ʁʥʘʧʠʣʢʽʚ ʦʙʝʨʽʛʘʶʪʴ ʚʽʜ ʧʦʧʘʜʘʥʥʷ ʤʘʩʣʘ ʘʙʦ 
ʤʘʩʪʠʣʘ, ʘ ʪʘʢʦʞ ʚʽʜ ʧʦʧʘʜʘʥʥʷ ʧʠʣʫ ʟ ̔ʰʣʽʬʫʚʘʣʴʥʠʭ ʢʨʫʛʽʚ. 

ʅʦʚʠʡ ʥʘʧʠʣʦʢ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʦʯʘʪʢʫ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʧʽʩʣʷ 
ʾʾ ʟʘʪʫʧʣʝʥʥʷ ï ʟ ʽʥʰʦʛʦ. ʅʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʯʥʽ ʡ ʦʢʩʘʤʠʪʦʚʽ ʥʘʧʠʣʢʠ 
ʜʣʷ ʦʙʧʠʣʶʚʘʥʥʷ ʤ'ʷʢʠʭ ʤʝʪʘʣʽʚ (ʦʣʦʚʘ, ʩʚʠʥʮʶ, ʤʽʜʽ, ʮʠʥʢʫ, ʘʣʶʤʽʥʽʶ, ʘ 
ʪʘʢʦʞ ʣʘʪʫʥʽ). ʊʠʨʩʘ ʮʠʭ ʤʝʪʘʣʽʚ ʟʘʙʠʚʘʻ ʢʘʥʘʚʢʠ ʥʘʩʽʯʢʠ ʥʘʧʠʣʢʘ ʽ ʥʝ ʜʘʻ 
ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʣʷʪʠ ʧʦʚʝʨʭʥʽ ʽʥʰʠʭ ʤʝʪʘʣʽʚ. ʅʘʧʠʣʦʢ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʽ ʧʽʩʣʷ 
ʨʦʙʦʪʠ ʪʨʝʙʘ ʦʯʠʱʘʪʠ ʩʪʘʣʝʚʦʶ ʱʽʪʢʦʶ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʪʠ ʡʦʛʦ 
ʧʨʠʙʠʨʘʶʪʴ ʚ ʷʱʠʢ ʘʙʦ ʰʘʬʫ. 
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ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʥʘ ʩʪʘʥ ʨʫʢʦʷʪʢʠ ʽ ʧʨʘʚʠʣʴʥʫ ʥʘʩʘʜʢʫ ʾʾ ʥʘ 

ʥʘʧʠʣʦʢ (ʨʫʢʦʷʪʢʫ ʥʘʩʘʜʞʫʶʪʴ ʧʦ ʚʽʩʽ ʥʘʧʠʣʢʘ). ʇʨʠ ʥʘʩʘʜʮʽ ʨʫʢʦʷʪʢʠ ʥʝ 

ʤʦʞʥʘ ʧʽʜʥʽʤʘʪʠ ʥʘʧʠʣʦʢ ʚʛʦʨʫ. ʅʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʧʠʣʢʠ ʙʝʟ 

ʨʫʢʦʷʪʢʠ. ʆʩʦʙʣʠʚʦ ʦʙʝʨʝʞʥʦ ʧʦʪʨʽʙʥʦ ʧʨʘʮʶʚʘʪʠ ʤʘʣʝʥʴʢʠʤʠ  ʥʘʧʠʣʢʘʤʠ. 

ʂʽʥʝʮʴ ʜʦʚʛʦʛʦ ʥʘʧʠʣʢʘ ʥʝ ʩʣʽʜ ʪʨʠʤʘʪʠ ʧʘʣʴʮʷʤʠ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʦʙʧʠʣʶʚʘʥʥʷ 

ʤʘʻ ʙʫʪʠ ʟʘʢʨʽʧʣʝʥʠʡ ʧʨʘʚʠʣʴʥʦ ʽ ʤʽʮʥʦ. 

ʐʘʙʨʫʚʘʥʥʷ ʩʣʫʞʠʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʪʨʽʙʥʦʾ ʟʘ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʘʙʦ ʜʣʷ ʱʽʣʴʥʦʛʦ ʧʨʠʣʷʛʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, 

ʱʦ ʩʧʦʣʫʯʘʶʪʴʩʷ. ʐʘʙʨʫʚʘʥʥʷ ʻ ʦʩʪʘʪʦʯʥʦʶ ʦʧʝʨʘʮʽʻʶ ʧʨʠ ʦʙʨʦʙʮʽ 

ʥʘʧʨʘʚʣʷʶʯʠʭ ʧʦʚʝʨʭʦʥʴ ʚʢʣʘʜʠʰʽʚ ʧʽʜʰʠʧʥʠʢʽʚ, ʩʪʘʥʠʥ ʚʝʨʩʪʘʪʽʚ ʽ ʤʘʰʠʥ. 

ʇʨʠ ʰʘʙʨʫʚʘʥʥʽ ʧʨʦʚʦʜʠʪʴʩʷ ʟʨʽʟʘʥʥʷ ʪʦʥʢʠʭ ʩʪʨʫʞʦʢ ʟ ʥʝʨʽʚʥʠʭ 

ʧʦʚʝʨʭʦʥʴ, ʟʘʟʜʘʣʝʛʽʜʴ ʚʞʝ ʦʙʨʦʙʣʝʥʠʭ ʥʘʧʠʣʢʦʤ ʘʙʦ ʽʥʰʠʤ ʨʽʞʫʯʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʰʘʙʨʫʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʰʘʙʝʨʘʤʠ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʰʘʙʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʋ10, ʋ10ɸ, ʋ12, 

ʋ12ɸ, ʣʝʛʦʚʘʥʫ ʩʪʘʣʴ ʍ05, ʘ ʪʘʢʦʞ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʧʣʘʩʪʠʥʠ, ʱʦ ʚʩʪʘʚʣʷʶʪʴʩʷ ʫ 

ʩʪʘʣʝʚʽ ʜʝʨʞʘʚʢʠ. ɺʞʠʚʘʥʥʽ ʯʠ ʪʽ, ʱʦ ʚʠʡʰʣʠ ʟ ʣʘʜʫ ʪʨɹʦʭʸʛʨʘʥʥʽ ʘʙʦ ʧʣʦʩʢʽ 

ʥʘʧʠʣʢʠ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ 

ʰʘʙʝʨʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʨʫʯʥʽ ʽ ʤʝʭʘʥʽʯʥʽ ʰʘʙʝʨʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʣʦʩʢʽ 

ʦʜʥʦʩʪʦʨʦʥʥʽ ʽ ʜʚʦʩʪʦʨʦʥʥʽ, ʮʽʣʽʩʥʽ ʽ ʟʽ ʚʩʪʘʚʣʝʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ, ʪʨʴʦʭʛʨʘʥʥʽ 

ʮʽʣʽʩʥʽ ʽ ʪʨɹ ʦʭʛʨʘʥʥʽ ʦʜʥʦʩʪʦʨʦʥʥʽ, ʥʘʧʽʚʢʨʫʛʣʽ ʦʜʥʦʩʪʦʨʦʥʥʽ ʽ ʜʚʦʩʪʦʨʦʥʥʽ, 

ʣʦʞʢʦʧʦʜʽʙʥʽ ʡ ʫʥ̔ʚʝʨʩʘʣʴʥʽ (ʨʠʩ. 3.14). 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʰʘʙʝʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʘʤʽʥʶʚʘʥʦʾ ʧʣʘʩʪʠʥʠ (ʨʦʙʦʯʘ 

ʯʘʩʪʠʥʘ ʰʘʙʝʨʘ), ʢʦʨʧʫʩʫ, ʧʨʠʭʚʘʪʘ, ʛʚʠʥʪʘ ʽ ʨʫʢʦʷʪʢʠ. 

ʇʨʠ ʰʘʙʨʫʚʘʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʘʚʫʥʥʽ ʧʣʠʪʠ ï ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʧʦʚʝʨʭʦʥʴ ʧʣʦʩʢʠʭ ʜʝʪʘʣʝʡ, ʧʣʦʩʢʽ ʽ ʪʨʴʦʭʛʨʘʥʥʽ ʣʽʥʽʡʢʠ ï ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʧʣʦʱʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠʟʤʠ, ʧʣʠʪʠ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ 

ʢʦʥʪʨʦʣʴʥʽ ʚʘʣʠʢʠ, ʱʫʧʠ ʽ ʽʥʰʽ ʽʥʩʪʨʫʤʝʥʪʠ ï ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʰʘʙʨʫʚʘʥʥʷ 

ʪʘ ʧʨʠʪʠʨʘʥʥʷ. ʆʢʨʽʤ ʟʛʘʜʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʱʽʪʢʠ ʡ ʦʙʪʠʨʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ. 

ʇʝʨʝʜ ʰʘʙʨʫʚʘʥʥʷʤ ʩʣʽʜ ʧʝʨʝʚʽʨʠʪʠ ʩʪʫʧʽʥʴ ʥʝʨʽʚʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʽ ʤʽʩʮʷ 

ʥʝʨʽʚʥʦʩʪʝʡ. ɺʠʷʚʣʝʥʥ ʁʥʝʨʽʚʥʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʩʣʫʞʘʪʴ ʧʣʠʪʠ, ʣʽʥʽʡʢʠ, ʧʨʠʟʤʠ, 

ʚʘʣʠʢʠ, ʱʫʧʠ. ʇʨʠ ʰʘʙʨʫʚʘʥʥʽ ʥʘ ʬʘʨʙʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʘʙʨʦʚʦʯʥʘ ʬʘʨʙʘ. 

ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʰʘʙʨʫʚʘʥʥʷ ʚʝʜʝʪʴʩʷ ʥʘ ʙʣʠʩʢ. 

ɼʣʷ ʰʘʙʨʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘ ʬʘʨʙʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʠʪʫ ʘʙʦ ʣʽʥʽʡʢʫ, ʘ 

ʪʘʢʦʞ ʬʘʨʙʫ. ʗʢ ʬʘʨʙʫ ʜʣʷ ʰʘʙʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʽʰ ʤʘʰʠʥʥʦʛʦ 

ʤʘʩʣʘ ʟ ʧʘʨʠʟʴʢʦʶ ʙʣʘʢʠʪʪʶ ʘʙʦ ʫʣʴʪʨʘʤʘʨʠʥʦʤ, ʱʦ ʤʘʻ ʢʦʥʩʠʩʪʝʥʮʽʶ ʣʝʛʢʦʾ 

ʧʘʩʪʠ. ɯʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʫʤʽʰ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ ʟ ʩʘʞʝʶ. 

ʌʘʨʙʘ ʥʘʥʦʩʠʪʴʩʷ ʪʦʥʢʠʤ ʰʘʨʦʤ ʥʘ ʧʣʠʪʫ ʯʠ ʣʽʥʽʡʢʫ ʧʝʥʟʣʝʤ  ʧʽʩʣʷ ʯʦʛʦ 

ʧʣʠʪʘ ʘʙʦ ʣʽʥʽʡʢʘ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʰʘʙʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʶ 

ʜʝʪʘʣʽ.  

ʇʽʩʣʷ ʜʝʢʽʣʴʢʦʭ ʢʦʣʦʧʦʜʽʙʥʠʭ ʨʫʭʽʚ ʧʣʠʪʠ ʘʙʦ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʦʾ 

ʭʦʜʠ ʣʽʥʽʡʢʠ ʧʦ ʜʝʪʘʣʽ ʯʠ ʜʝʪʘʣʽ ʥʘ ʧʣʠʪʽ ʜʝʪʘʣʴ ʦʙʝʨʝʞʥʦ ʟʥʽʤʘʶʪʴ ʟ ʧʣʠʪʠ. 
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ɿʘʙʘʨʚʣʝʥʽ ʧʣʷʤʠ, ʱʦ ʟ'ʷʚʠʣʠʩʷ  ʥʘ ʜʝʪʘʣʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʨʽʚʥʦʩʪʽ, ʱʦ 

ʚʠʩʪʫʧʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʷʢʽ ʚʠʜʘʣʷʶʪʴʩʷ ʰʘʙʨʫʚʘʥʥʷʤ. 

ʇʽʜ ʯʘʩ ʧʨʠʪʠʨʘʥʥʷ ʜʝʪʘʣʽ ʜʦ ʧʣʠʪʠ ʥʘ ʬʘʨʙʫ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ 

ʟ'ʷʚʣʷʶʪʩɹʷ ʙʽʣʴʰʦʛʦ ʘʙʦ ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʟʘʙʘʨʚʣʝʥʽ ʧʣʷʤʠ, ʤʽʞ ʷʢʠʤʠ ʻ 

ʩʚʽʪʣʽ ʧʨʦʤʽʞʢʠ. ɿʘʙʘʨʚʣʝʥʽ ʧʣʷʤʠ ʟ'ʷʚʣʷʶʪʴʩʷ ʫʥʘʩʣʽʜʦʢ ʥʝʨʽʚʥʦʩʪʝʡ ʥʘ ʮʽʡ 

ʧʦʚʝʨʭʥʽ. 

ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʥʝʨʽʚʥʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʶʪʴ ʩʚʽʪʣʽʰʝ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʬʘʨʙʦʶ, ʟʘʙʘʨʚʣʝʥʥʷ ʯʝʨʝʟ ʜʝʷʢʝ ʩʪʠʨʘʥʥʷʤ ʬʘʨʙʠ ʧʨʠ ʨʫʭʘʭ ʧʨʠʪʠʨʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʦʧʫʢʣʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʭʦʨʦʰʠʤ ʧʦʢʨʠʪʪʷʤ ʬʘʨʙʦʶ ʽ ʪʦʤʫ ʤʘʶʪʴ 

ʛʫʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʉʚʽʪʣʽ ʽ ʙʣʠʩʢʫʯʽ ʧʣʷʤʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʟʘʛʣʠʙʣʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ, ʥʝ ʧʦʢʨʠʪʽ ʬʘʨʙʦʶ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʧʣʷʤ ʟ 

ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʻ ʾʾ ʢʦʣʽʨ. 

 
ʈʠʩ. 3.14. ʉʣʶʩʘʨʥʽ ʰʘʙʝʨʠ 

 

ʐʘʙʨʫʚʘʥʥʷ ʧʦʯʠʥʘʶʪʴ ʟ ʧʦʤʽʪʥʠʭ ʤʽʩʮʴ, ʱʦ ʧʦʟʥʘʯʝʥʠʭ ʩʚʽʪʣʠʤ 

ʢʦʣʴʦʨʦʤ ʬʘʨʙʠ. ɿʘ ʥʠʤʠ ʡʜʫʪʴ ʧʣʷʤʠ ʟ ʛʫʩʪʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ. ʉʚʽʪʣʽ ʧʣʷʤʠ ʥʝ 

ʰʘʙʨʷʪʴʩʷ. ʉʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʽ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʧʣʷʤ 

ʬʘʨʙʠ ʫ ʢʚʘʜʨʘʪʽ ʟʽ ʩʪʦʨʦʥʦʶ 25 ʤʤ (ʙʣʠʟʴʢʦ 16 ï ʭʦʨʦʰʝ ʰʘʙʨʫʚʘʥʥʷ, 25 ï 

ʜʫʞʝ ʪʦʯʥʝ ʰʘʙʨʫʚʘʥʥʷ). ʅʝʜʦʣʽʢʘʤʠ ʰʘʙʨʫʚʘʥʥʷ ʻ ʜʫʞʝ ʧʦʚʽʣʴʥʠʡ ʧʨʦʮʝʩ 

ʦʙʨʦʙʢʠ ʽ ʟʥʘʯʥʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʩʣʶʩʘʨʷ ʚʝʣʠʢʦʾ ʪʦʯʥʦʩʪʽ, 

ʪʝʨʧʽʥʥʷ ʽ ʯʘʩʫ. 

ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʚʠʜʫ ʦʙʨʦʙʢʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʦʩʪʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ (ʜʦ 2 ʤʢʤ).  

ɼʦ ʧʝʨʝʚʘʛ ʪʘʢʦʞ ʚʽʜʥʦʩʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ ʽ ʛʣʘʜʢʠʭ 

ʬʽʛʫʨʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʦʙʨʦʙʢʠ ʟʘʢʨʠʪʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʧʦʚʝʨʭʦʥʴ ʜʦ ʫʧʦʨʫ. ɼʦʙʨʝ 

ʰʘʙʨʷʪʩʷ ʯʘʚʫʥʥʽ ʽ ʩʪʘʣʝʚʽ ʧʦʚʝʨʭʥʽ ʥʝʚʝʣʠʢʦʾ ʪʚʝʨʜʦʩʪʽ. 

ɿʘʛʘʨʪʦʚʘʥʽ ʩʪʘʣʝʚʽ ʧʦʚʝʨʭʥʽ ʧʦʪʨʽʙʥʦ ʰʣʽʬʫʚʘʪʠ. 

ʇʨʠ ʰʘʙʨʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩ ̫ ʯʠʩʪʦʪʠ ʽ ʧʦʨʷʜʢʫ ʥʘʚʢʦʣʦ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. ɯʥʩʪʨʫʤʝʥʪʦʤ ʧʦʪʨʽʙʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʦʙʝʨʝʞʥʦ ʡ ʟ ʫʤʽʥʥʷʤ, ʚ 

ʧʝʨʝʨʚʽ ʤʽʞ ʨʦʙʦʪʦʶ ʽ ʧʽʩʣʷ ʾʾ ʟʘʢʽʥʯʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʠʙʠʨʘʪʠ ʚ ʷʱʠʢ. 
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ʐʘʙʝʨ ʟʘʚʞʜʠ ʪʨʠʤʘʪʠ ʪʘʢ, ʱʦʙ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʙʫʣʘ ʦʙʝʨʥʝʥʘ ʚʙʽʢ ʚʽʜ 

ʧʨʘʮʶʶʯʦʛʦ. ʐʘʙʝʨ ʤʘʻ ʙʫʪʠ ʜʦʙʨʝ ʟʘʪʦʯʝʥʠʡ. ʇʨʠ ʰʘʙʨʫʚʘʥʥʽ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʩʣʽʜ ʚʠʜʘʣʷʪʠ ʛʦʩʪʨʽ ʢʨʦʤʢʠ ʟ ʜʝʪʘʣʝʡ. 

ʇʨʠʪʠʨʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʪʚʝʨʜʠʤʠ ʰʣʽʬʫʚʘʣʴʥʠʤʠ ʧʦʨʦʰʢʘʤʠ, ʾʭ 

ʥʘʥʦʩʷʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʪʠʨʢʠ ʟ ʤ'ʷʢʦʾ ʩʪʘʣʽ, ʩʽʨʦʛʦ ʯʘʚʫʥʫ, ʤʽʜʽ, ʪʚʝʨʜʠʭ 

ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ ʡ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʌʦʨʤʘ ʧʨʠʪʠʨʫ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʬʦʨʤʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ʇʝʨʝʤʽʱʘʶʯʠ ʧʨʠʪʠʨ ʟ ʰʣʽʬʫʚʘʣʴʥʠʤ ʧʦʨʦʰʢʦʤ ʧʦ 

ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʚʝʨʭʥʽ, ʟʥʽʤʘʶʪʴ ʟ ʥʝʾ ʜʫʞʝ ʪʦʥʢʠʡ (0,001ï0,002 ʤʤ) ʰʘʨ 

ʥʝʨʽʚʥʦʩʪʝʡ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʱʽʣʴʥʝ ʩʪʠʢʘʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ 

ʩʧʦʣʫʯʘʶʪʴʩʷ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʧʨʠʪʠʨʘʥʥʷ: ʧʨʠʪʠʨʘʥʥʷ ʰʘʨʞʫʶʯʠʤ (ʱʦ 

ʧʨʦʥʠʢʘʻ ʚ ʧʦʚʝʨʭʥʶ ʧʨʠʪʠʨʫ) ʘʙʨʘʟʠʚʦʤ; ʧʨʠʪʠʨʘʥʥʷ ʥʝ ʰʘʨʞʫʶʯʠʤ 

ʘʙʨʘʟʠʚʦʤ. ʇʝʨʰʠʡ ʚʠʜ ʧʨʠʪʠʨʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʣʴʥʦ 

ʧʦʜʘʚʘʥʠʤ ʜʦ ʧʨʠʪʠʨʫ ʘʙʨʘʟʠʚʦʤ ʫ ʩʫʤʽʰʽ ʟ ʨʽʜʢʠʤ ʤʘʩʪʠʣʦʤ, ʘʙʦ ʟʘʟʜʘʣʝʛʽʜʴ 

ʰʘʨʞʦʚʘʥʠʤ ʫ ʧʨʠʪʠʨ ʘʙʨʘʟʠʚʦʤ ʚ ʩʫʤʽʰʽ ʟ ʚ'ʷʟʢʠʤ ʤʘʩʪʠʣʦʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʢʘʟʘʥʠʭ ʚʠʜʽʚ ʧʨʠʪʠʨʘʥʥʷ, ʧʨʠʪʠʨʠ ʜʽʣʷʪʴʩʷ ʥʘ ʨʫʯʥʽ, ʤʘh ʠʥʥʦ-ʨʫʯʥʽ, 

ʤʘʰʠʥʥʽ (ʤʝʭʘʥʽʯʥʽ) ʽ ʤʦʥʪʘʞʥʽ. 

ʇʨʠʪʠʨʠ ʤʘʶʪʴ ʚʠʜ ʧʣʠʪʦʢ, ʧʨʠʪʠʨʘʣʴʥʠʭ ʧʣʠʪ, ʚʘʣʠʢʽʚ, ʢʦʥʫʩʽʚ, ʢʨʫʛʽʚ, ʘ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʘʪʠ ʩʢʣʘʜʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʛʣʷʜʦʤ ʧʦʚʝʨʭʥʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʧʨʠʯʦʤʫ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʦʥʦʣʽʪʥʠʤʠ ʽ ʨʦʟʪʠʩʢʥʠʤʠ 

(ʨʠʩ. 3.15). 

ʈʠʩ. 3.15. ʇʨʠʪʠʨʠ: ʘ - ʜʣʷ ʚʘʣʽʚ; ʙ - ʜʣʷ ʦʪʚʦʨʽʚ; ʚ - ʜʠʩʢʦʚʽ; ʛ - ʢʦʥʫʩʥʽ 

 

ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʧʨʠʪʠʨʘʥʥʷ ʜʽʣʷʪʴʩʷ ʥʘ ʧʘʩʪʠ ʧʨʠʪʠʨʘʣʴʥ ̔ ʧʦʨʦʰʢʠ ʽ 

ʧʦʣʦʪʥʦ. 

ʇʨʠʪʠʨʘʣʴʥʘ ʧʘʩʪʘ ð ʮʝ ʩʫʤʽʰ ʦʢʠʩʫ ʭʨʦʤʫ, ʢʨʝʤʥʽʶ, ʩʪʝʘʨʠʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʨʫ ʽ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ; ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 

ʜʝʢʽʣʢɹʦʭ ʩʦʨʪʽʚ. ʗʢ ʰʘʨʞʫʶʯ ̔ʧʦʨʦʰʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʤʘʟ, ʝʣʝʢʪʨʦʢʦʨʫʥʜ 

ʙʽʣʠʡ ʽ ʥʦʨʤʘʣʴʥʠʡ, ʢʘʨʙʽʜ ʙʦʨʫ, ʩʢʣʦ, ʧʦʣʽʨʫʚʘʣʴʥʠʡ ʢʨʦʢʫʩ, ʘʙʨʘʟʠʚʥʠʡ 

ʤʽʥʝʨʘʣ, ʥʝʛʘʰʝʥʝ ʚʘʧʥʦ. ɺʠʨʦʙʠ ʟ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ ʧʨʠʪʠʨʘʶʪʴʩʷ 

ʥʝ-ʰʘʨʞʫʁ ʯʠʤʠ ʘʙʨʘʟʠʚʘʤʠ. ɿʝʨʥʠʩʪʽʩʪʴ ʘʙʨʘʟʠʚʥʠʭ ʧʦʨʦʰʢʽʚ ʚʠʙʠʨʘʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʾ: ʜʣʷ ʛʨʫʙʦʛʦ ʧʨʠʪʠʨʘʥʥʷ ï ʛʨʫʙʦʟʝʨʥʠʩʪʽ, ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ï ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ. 

͊ύ )͋ 

)͍ 

)͎ 



65 

 

ɿʤʘʱʫʚʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʚʽʣʴʥʦʾ ʧʦʜʘʯʽ ʘʙʨʘʟʠʚʫ ʩʣʫʞʠʪʴ ʛʘʩ, ʘ 

ʧʨʠ ʦʩʦʙʣʠʚʦ ʪʦʥʢʦʤʫ ʧʨʠʪʠʨʘʥʥʽ ï ʙʝʥʟʠʥ; ʫ ʨʘʟʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʰʘʨʞʫʚʘʥʥʷ 

ʧʨʠʪʠʨʽʚ ï ʛʘʩ ʽ ʤʘʰʠʥʥʝ ʤʘʩʪʠʣʦ. ɼʦʙʘʚʣʝʥʥʷʤ ʜʦ ʛʘʩʫ ʩʪʝʘʨʠʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʜʦʩʷʛʘ̒ ʪʴʩʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ. 

ɼʣʷ ʧʨʠʪʠʨʘʥʥʷ ʥʝʰʘʨʞʫʶʯʠʤʠ ʘʙʨʘʟʠʚʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʚʠʱʫ 

ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʽ ʙʣʠʩʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʤ'ʷʢʽ ʘʙʨʘʟʠʚʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʇʨʠ ʮʴʦʤʫ ʪʚʝʨʜʽʩʪʴ ʧʨʠʪʠʨʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʱʦʶ ʟʘ ʪʚʝʨʜʽʩʪʴ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, 

ʱʦ ʧʨʠʪʠʨʘʻʪʴʩʷ. ɺʞʠʚʘʥʽ ʘʙʨʘʟʠʚʠ ï ʦʢʠʩʝʣ ʭʨʦʤʫ, ʢʨʦʢʫʩ (ʦʢʠʩʝʣ ʟʘʣʽʟʘ). 

ɿʤʘʱʫʚʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʛʘʩ, ʤʘʰʠʥʥʝ ʤʘʩʪʠʣʦ ʜʣʷ ʩʪʘʣʽ ʽ ʩʫʤʽʰ ʪʚʘʨʠʥʥʦʛʦ 

ʩʘʣʘ ʟ ʤʘh ʠʥʥʠʤ ʤʘʩʣʦʤ ʜʣʷ ʤʽʜʽ ʽ ʾʾ ʩʧʣʘʚʽʚ. 

ɸʙʨʘʟʠʚʥʠʡ ʤʽʥʝʨʘʣ, ʟʘʟʚʠʯʘʡ, ʟʚʘʥʠʡ ʥʘʞʜʘʢʦʤ, ï ʮʝ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ 

ʧʨʠʨʦʜʥʠʡ ʢʦʨʫʥʜ ʪʝʤʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɸʙʨʘʟʠʚʥʠʡ ʤʽʥʝʨʘʣ ʫ ʚʠʛʣʷʜʽ ʚʽʣʴʥʠʭ 

ʟʝʨʝʥ ʘʙʦ ʟʝʨʝʥ, ʥʘʢʣʝʻʥʠʭ ʥʘ ʝʣʘʩʪʠʯʥʫ ʧʽʜʢʣʘʜʢʫ (ʧʦʣʦʪʥʦ, ʧʘʧʽʨ), 

ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʧʦʣʽʨʫʚʘʥʥʷ ʽ ʧʨʠʪʠʨʘʥʥʷ. ʈʦʟʤʽʨ ʟʝʨʝʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ 

ʩʘʤʦ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʘʙʨʘʟʠʚʥʠʭ ʤʘʪʝʨʽʘʣʘʭ. ʏʠʤ ʛʨʫʙʽʰʝ ʟʝʨʥʦ, ʪʠʤ ʚʠʱʠʡ 

ʥʦʤʝʨ, ʷʢʠʤ ʧʦʟʥʘʯʘ̒ ʪʴʩʷ ʘʙʨʘʟʠʚʥʠʡ ʤʽʥʝʨʘʣ. 

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʧʦʯʘʪʠ ʨʦʙʦʪʫ, ʧʨʠʪʠʨ ʩʣʽʜ ʟʘʧʨʘʚʠʪʠ, ʪʦʙʪʦ ʚʪʝʨʪʠ ʚ ʡʦʛʦ 

ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʘʙʨʘʟʠʚʥʠʡ ʧʦʨʦʰʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʣʝʚʦʛʦ ʩʪʨʠʞʥʷ ʘʙʦ 

ʚʘʣʠʢʘ (ʷʢʱʦ ʧʨʠʪʠʨʠ ʟ ʤ'ʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ), ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʪʘʣʽ, ʱʦ 

ʧʨʠʪʠʨʘʻʪʴʩʷ (ʷʢʱʦ ʧʨʠʪʠʨ ʟ ʯʘʚʫʥʫ). 

ʉʚʝʨʜʣʽʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʫ ʚʠʨʦʙʽ ʘʙʦ ʤʘʪʝʨʽʘʣʽ ʢʨʫʛʣʦʛʦ 

ʦʪʚʦʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ï ʩʚʝʨʜʣʘ, ʷʢʝ ʚ 

ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʥ̔ʥʷ ʦʜʥʦʯʘʩʥʦ ʤʘʻ ʦʙʝʨʪʘʣʴʥʠʡ ʽ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʫʟʜʦʚʞ ʚʽʩʽ 

ʦʪʚʦʨʫ, ʱʦ ʩʚʝʨʜʣʠʪʴʩʷ. ʉʚʝʨʜʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʦʪʚʦʨʽʚ ʚ ʜʝʪʘʣʷʭ, ʱʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʧʨʠ ʟʙʽʨʮʽ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʦʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢ̔ ʚʠʜʠ 

ʦʙʨʦʙʢʠ: ʩʚʝʨʜʣʝʥʥʷ, ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ, 

ʨʦʟʪʦʯʫʚʘʥʥʷ, ʟʝʥʢʫʚʘʥʥʷ, ʟʘʮʝʥʪʨʫʚʘʥʥʷ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ ʩʚʝʨʜʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʚʝʨʜʣʘ ʟ ʢʦʥʽʯʥʠʤ 

ʘʙʦ ʮʠʣʽʥʜʨʦʚʠʤ ʭʚʦʩʪʦʚʠʢʦʤ, ʢʦʥʫʩʥʽ ʧʝʨʝʭʽʜʥʽ ʚʪʫʣʢʠ, ʢʣʠʥʠ ʜʣʷ ʚʠʙʠʚʘʥʥʷ 

ʩʚʝʨʜʣʘ ʩʚʝʨʜʣʫʚʘʣʴʥʽ ʩʘʤʦʮʝʥʪʨʫʚʘʣʴʥʽ ʧʘʪʨʦʥʠ ʜʚʦʭ- ʽ ʪʨʴʦʭʱʽʯʥʽ, ʨʫʢʦʷʪʢʠ 

ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʝʣ ʚ ʧʘʪʨʦʥʘʭ, ʰʚʠʜʢʦʟʘʞʠʤʥʽ ʧʘʪʨʦʥʠ ʧʘʪʨʦʥʠ ʧʨʫʞʠʥʥʽ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʽʜʢʣʶʯʝʥʥʷʤ ʩʚʝʨʜʣʘ, ʤʘʰʠʥʥʽ ʣʝʱʘʪʘ ʢʦʨʦʙʢʠ, ʧʨʠʟʤʠ, 

ʧʨʠʭʚʘʪʠ, ʢʦʩʠʥʮʽ ʨʫʯʥʽ ʣʝʱʘʪʘ, ʧʦʭʠʣʽ ʩʪʦʣʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʛʦ ʚʠʛʣʷʜʫ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʨʫʯʥʽ ʽ ʤʝʭʘʥʽʯʥʽ ʩʚʝʨʜʣʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʽ ʜʨʠʣʽ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʩʚʝʨʜʣʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʟ ʨʫʯʥʠʤ ʽ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ. ɼʦ 

ʨʫʯʥʠʭ ʩʚʝʨʜʣʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ ʚʽʜʥʦʩʷʪʴʩʷ: ʢʦʣʦʚʦʨʦʪʠ, 

ʜʨʠʣʽ, ʩʚʝʨʜʣʫʚʘʣʴʥʽ ʪʨʽʩʢʘʯʢʠ ʽ ʨʫʯʥʽ ʩʚʝʨʜʣʫʚʘʣʴʥʽ ʚʝʨʩʪʘʯʥʽ ʚʝʨʩʪʘʪʠ. ɼʦ 

ʨʫʯʥʠʭ ʩʚʝʨʜʣʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ ʚʽʜʥʦʩʷʪʴʩʷ 

ʝʣʝʢʪʨʠʯʥʽ ʽ ʧʥʝʚʤʘʪʠʯʥʽ ʜʨʠʣʽ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʭʚʦʩʪʦʚʠʢʽʚ ʩʚʝʨʜʣʠʪʠ ʦʪʚʦʨʠ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ. 

ɼʦ ʩʚʝʨʜʣʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʟ ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʫʚʘʣʴʥʽ, ʨʘʜʽʘʣʴʥʦ-ʩʚʝʨʜʣʫʚʘʣʴʥʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʽ ʩʧʝʮʽʘʣʴʥʽ ʩʚʝʨʜʣʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ. 
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ʅʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʜʣʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ) ʤʦʞʥʘ 

ʩʚʝʨʜʣʠʪʠ ʦʪʚʦʨʠ ʩʚʝʨʜʣʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 75 ʤʤ, ʥʘ ʚʝʨʩʪʘʪʥʠʭ 

ʩʚʝʨʜʣʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ï ʩʚʝʨʜʣʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 15 ʤʤ, ʥʘ ʥʘʩʪʽʣʴʥʠʭ 

ʩʚʝʨʜʣʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ï ʩʚʝʨʜʣʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʤʤ. ʈʫʯʥʠʤʠ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʩʚʝʨʜʣʫʚʘʣʴʥʠʤʠ ʜʨʠʣʷʤʠ (ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ) ʤʦʞʥʘ ʩʚʝʨʜʣʠʪʠ 

ʦʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 25 ʤʤ, ʨʫʯʥʠʤʠ ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʩʚʝʨʜʣʫʚʘʣʴʥʠʤʠ 

ʤʘʰʠʥʘʤʠ ï ʩʚʝʨʜʣʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 6 ʤʤ. 

ʉʚʝʨʜʣʫʚʘʣʴʥʽ ʪʨʽʩʢʘʯʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʚʝʨʜʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ 

ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ, ʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ. ʈʫʯʥʠʡ ʧʨʠʚʦʜ, 

ʟʘʙʝʟʧʝʯʫʚʘʥʠʡ ʢʦʣʠʚʘʣʴʥʠʤ ʨʫʭʦʤ ʚʘʞʝʣʷ ʪʨʽʩʢʘʯʢʠ, ʩʪʚʦʨʶʻ ʦʙʝʨʪʘʥʥʷ 

ʩʚʝʨʜʣʘ ʽ ʡʦʛʦ ʧʦʜʘʯʫ ʫʟʜʦʚʞ ʚʽʩʽ ʦʪʚʦʨʫ. ʅʝʜʦʣʽʢʦʤ ʩʚʝʨʜʣʥ̔ʥʷ ʪʨʽʩʢʘʯʢʦʶ ʻ 

ʤʘʣʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚʝʣʠʢʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʉʚʝʨʜʣʦ ï ʮʝ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʤ ʚʠʢʦʥʫʶʪʴ ʮʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ. 

ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʦʬʦʨʤʣʝʥʥʷʤ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʘ ʜʽʣʷʪʴʩʷ ʥʘ 

ʧʝʨʦʚʽ, ʟ ʧʨʷʤʠʤʠ ʢʘʥʘʚʢʘʤʠ, ʩʧʽʨʘʣʴʥʽ ʟ ʛʚʠʥʪʦʚʠʤʠ ʢʘʥʘʚʢʘʤʠ, ʜʣʷ ʛʣʠʙʦʢʦʛʦ 

ʩʚʝʨʜʣʝʥʥʷ, ʮʝʥʪʨʫʚʘʣʴʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ. 

ʉʧʽʨʘʣʴʥʽ ʩʚʝʨʜʣʘ (ʨʠʩ. 3.16), ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʜʽʣʷʪʴʩʷ ʥʘ 

ʩʢʨʫʯʝʥʽ, ʬʨʝʟʝʨʦʚʘʥʽ,  ʣʠʪʽ (ʜʣʷ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ),  ʧʣʘʩʪʠʥʢʘʤʠ ʟʽ ʩʧʣʘʚʽʚ 

ʢʘʨʙʽʜʽʚ, ʤʝʪʘʣʽʚ ʽ ʟʚʘʨʥʽ. 

ʉʚʝʨʜʣʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʚʫʛʣʝʮʝʚʦ ʾʩʪʘʣʽ ʋ10ɸ, ʋ12ɸ, 

ʣʝʛʦʚʘʥʦ ʾ ʩʪʘʣʽ 9ʍʉ ʘʙʦ ʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ ʈ18, ʈ9. ʏʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʩɹʷ ʩʚʝʨʜʣʘ ʣʠʯʢʦʚʘʥʽ ʧʣʘʩʪʠʥʢʘʤʠ ʟʽ ʩʧʣʘʚʽʚ ʢʘʨʙʽʜʽʚ, 

ʚʦʣʴʬʨʘʤʫ ʽ ʪʠʪʘʥʫ. 

ʉʧʽʨʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ ʚʠʢʦʥʫʶʪʴ ʦʪʚʦʨʠ, ʜʦ ʷʢʠʭ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ; ʦʪʚʦʨʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʨʦʟʛʦʨʪʘʥʥʷʤ, 

ʨʦʟʪʦʯʫʚʘʥʥʷʤ ʘʙʦ ʧʨʦʩʪʷʛʘʥʥʷʤ, ʦʪʚʦʨʠ ʧʽʜ ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ. 

ʉʧʽʨʘʣʴʥʝ ʩʚʝʨʜʣʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʭʚʦʩʪʦʚʠʢʘ ʽ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ, ʱʦ 

ʧʦʜ̔ ʣʷʻʪɹʩʷ ʥʘ ʥʘʧʨʘʚʣʷʶʯʫ ʽ ʨʽʞʫʯʫ ʯʘʩʪʠʥʠ. ʄʽʞ ʥʘʧʨʘʚʣʷʶʯʦʶ ʯʘʩʪʠʥʦʶ ʽ 

ʭʚʦʩʪʦʚʠʢʦʤ ʟʥʘʭʦʜʠʪʴʩʷ ʰʠʡʢʘ. 

ʍʚʦʩʪʦʚʠʢ ï ʮʝ ʯʘʩʪʠʥʘ ʩʚʝʨʜʣʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʘʙʦ ʢʦʥʫʩʥʦʾ ʬʦʨʤʠ 

(ʩʚʝʨʜʣʘ ʧʦ ʜʝʨʝʚʠʥʽ ʤʘʶʪʴ ʯʦʪʠʨʠʛʨʘʥʥʠʡ ʢʦʥʽʯʥʠʡ ʭʚʦʩʪʦʚʠʢ), ʷʢʘ ʩʣʫʞʠʪʴ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʣʘ ʧʨʠ ʢʦʥʽʯʥʽʡ ʬʦʨʤʽ ʚ ʢʦʥʽʯʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʚʪʫʣʢʘʭ ʟ 

ʢʦʥʫʩʦʤ ʄʦʨʟʝ, ʘ ʧʨʠ ʮʠʣʽʥʜʨʠʯʥ̔ʡ ï ʫ ʜʚʦʭ  ʯʠ ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʤʫ 

ʩʚʝʨʜʣʫʚʘʣʴʥʦʤʫ ʧʘʪʨʦʥʽ. ʂʽʥʮʝʚʽ ʚʪʫʣʢʠ ʽ ʩʚʝʨʜʣʫʚʘʣʴʥʠʡ ʧʘʪʨʦʥ 

ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʦʪʚʦʨʽ ʰʧʠʥʜʝʣʷ. ʂʦʥʫʩʥʽ ʭʚʦʩʪʦʚʠʢʠ ʟʘʢʽʥʯʫʶʪʴʩʷ ʣʘʧʢʦʶ, 

ʷʢʘ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʙʠʚʘʥʥʷ ʩʚʝʨʜʣʘ ʟ ʰʧʠʥʜʝʣʷ ʘʙʦ ʢʦʥʫʩʥʦʾ ʧʝʨʝʭʽʜʥʦʾ ʚʪʫʣʢʠ. 

ʎʠʣʽʥʜʨʦʚʠʡ ʭʚʦʩʪʦʚʠʢ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʦʚʽʜʮʝʤ. ɼʣʷ ʩʚʝʨʜʣʝʥʥʷ ʦʪʚʦʨʽʚ 

ʩʚʝʨʜʣʫʚʘʣʴʥʠʤʠ ʪʨʽʩʢʘʯʢʘʤʠ ʘʙʦ ʨʫʯʥʠʤʠ ʢʦʣʦʚʦʨʦʪʘʤʠ ʥʘʡʯʘʩʪʽʰʝ ʚʩʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʚʝʨʜʣʘ ʟ ʢʚʘʜʨʘʪʥʠʤʠ ʭʚʦʩʪʦʚʠʢʘʤʠ. ʉʚʝʨʜʣʘ ʟ 

ʮʠʣʽʥʜʨʦʚʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʤʘʣʽ ʜʽʘʤʝʪʨʠ (ʜʦ 20ï30 ʤʤ). ʈʦʙʦʯʘ 

ʯʘʩʪʠʥʘ ʩʚʝʨʜʣʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʧʨʘʚʣʷʶʯʦʾ ʪʘ ʨʽʞʫʯʦ ʾʯʘʩʪʠʥ.  
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ʈʠʩ. 3.16. ʉʧʽʨʘʣʥɹʝ ʩʚʝʨʜʣʦ 

 
ʅʘʧʨʘʚʣʷʶʯʘ ʯʘʩʪʠʥʘ ʩʚʝʨʜʣʘ ï ʮʝ ʯʘʩʪʠʥʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ 

ʰʠʡʢʦʶ ʽ ʨʽʞʫʯʦʶ ʯʘʩʪʠʥʦʶ. ɺʦʥʘ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʧʨʷʤʫ ʩʚʝʨʜʣʘ 
ʚʟʜʦʚʞ ʚʽʩʽ ʦʪʚʦʨʫ. ʏʘʩʪʠʥʘ ʥʘʧʨʷʤʥʦʾ ʤʘʻ ʛʚʠʥʪʦʚʽ ʢʘʥʘʚʢʠ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ 
ʩʪʨʫʞʢʠ ʽ ʩʪʨʠʞʝʥʴ ʩʚʝʨʜʣʘ. ʅʘ ʟʦʚʥʽʰʥʽʡ ʛʚʠʥʪʦʚʽʡ ʧʦʚʝʨʭʥʽ ʥʘʧʨʘʚʣʷʶʯʦʾ 
ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʘ ʻ ʩʪʨʽʯʢʘ. 

ʈʽʞʫʯʘ ʯʘʩʪʠʥʘ ʩʧʽʨʘʣʴʥʦʛʦ ʩʚʝʨʜʣʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʨʽʞʫʯʠʭ ʛʨʘʥʝʡ, 
ʩʧʦʣʫʯʝʥʠʭ ʪʨʝʪʴʦʶ ʛʨʘʥʥʶ ï ʪʘʢ ʟʚʘʥʦʶ ʧʦʧʝʨʝʯʥʦʶ ʧʝʨʝʤʠʯʢʦʶ. 

ʉʪʨʽʯʢʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʚʫʟʴʢʠʡ ʧʦʷʩʦʯʦʢ ʫʟʜʦʚʞ ʛʚʠʥʪʦʚʦʾ ʢʘʥʘʚʢʠ, ʱʦ 
ʧʣʘʚʥʦ ʟʙʽʛʘʻ ʜʦ ʭʚʦʩʪʦʚʠʢʘ. ʄʝʪʘ ʩʪʨʽʯʢʠ ï ʧʝʨʝʡʥʷʪʠ ʥʘ ʩʝʙʝ ʯʘʩʪʠʥʘ ʪʝʨʪʷ 
ʩʚʝʨʜʣʘ ʦʙ ʩʪʽʥʢʠ ʦʪʚʦʨʫ, ʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʭʦʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʚ 
ʤʘʪʝʨʽʘʣ. ɼʽʘʤʝʪʨ ʩʚʝʨʜʣʘ ʚʠʤʽʨʶʻʪʴʩʷ ʚʽʜʩʪʘʥʥ  ʁ ʤʽʞ ʩʪʨʽʯʢʘʤʠ. ɺʝʣʠʯʠʥʘ 
ʢʫʪʘ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʢʘʥʘʚʢʠ ʩʚʝʨʜʣʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 
ʤʘʪʝʨʽʘʣʫ (ʪʘʙʣ. 3.5). 

ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʤʝʪʘʣʫ ʨʽʞʫʯʦʶ ʢʨʦʤʢʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 
ʫʨʽʟʫʚʘʥʥʷ ʾʾ ʚ ʤʝʪʘʣ ʧʽʜ ʜʽʻʶ ʦʙʝʨʪʘʥʥʷ ʩʚʝʨʜʣʘ ʽ ʡʦʛʦ ʦʩʴʦʚʦʾ ʧʦʜʘʯʽ. 
ɺʝʣʠʯʠʥʘ ʢʫʪʘ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʫʪʦʤ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʽ 
ʟʘʜʥʽʤ ʢʫʪʦʤ ʟʘʪʦʯʫʚʘʥʥʷ ʩʚʝʨʜʣʘ. ɺʝʣʠʯʠʥʘ ʥʝʦʙʭʽʜʥʦʛʦ ʟʫʩʠʣʣʷ ʧʦʜʘʯʽ ʽ ʩʠʣʘ 
ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʧʝʨʝʜʥʴʦʛʦ ʽ ʟʘʜʥʴʦʛʦ ʢʫʪʽʚ ʨʽʟʘʥʥʷ ʽ 
ʚʝʣʠʯʠʥʦʶ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ. ɿʤʝʥʰʠʪʠ ʥʝʦʙʭʽʜʥʝ ʟʫʩʠʣʣʷ ʧʦʜʘʯʽ ʧʨʠ 
ʩʚʝʨʜʣʽʥʥʽ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʛʦʩʪʨʶʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ (ʧʝʨʝʤʠʯʢʠ) ʽ 
ʚʠʙʦʨʫ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʫʪʘ ʨʽʟʘʥʥʷ. 

ʊʘʙʣʠʮʷ 3.5 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʢʫʪʠ ʧʨʠ ʚʝʨʰʠʥʽ ʩʚʝʨʜʣʘ 

 

ʆʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʂʫʪ ʧʨʠ ʚʝʨʰʠʥʽ, ʛʨʘʜ 

ʉʪʘʣʴ, ʯʘʚʫʥ, ʪʚʝʨʜʘ ʙʨʦʥʟʘ 116é118 

ʃʘʪʫʥʴ, ʤ'ʷʢʘ ʙʨʦʥʟʘ 130 

ɸʣʶʤʽʥʽʡ, ʝʣʝʢʪʨʦʥ, ʙʘʙʽʪ 140 

ʏʝʨʚʦʥʘ ʤʽʜʴ 125 

ɽʙʦʥʽʪ, ʮʝʣʫʣʦʾʜ 85é90 

ʄʘʨʤʫʨ ʡ ʽʥʰʽ ʢʨʠʭʢʽ ʤʘʪʝʨʽʘʣʠ 80 

͍͍͙̆ͦͫͭͦ͟ 

˶͊ͨ͊͟ 

͙͚̊͊͟ 

˾ͦ͋ͦ;͊ 

;͙͊ͫͭͤ͊ 

˾͗ͯ͜;͊ 

;͙͊ͫͭͤ͊ 
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ʗʢʱʦ ʩʚʝʨʜʣʦ ʧʦʛʘʥʦ ʩʚʝʨʜʣʠʪʴ, ʡʦʛʦ ʩʣʽʜ ʟʘʛʦʩʪʨʠʪʠ. ɻʦʩʪʨʽʥʥʷ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʚʨʫʯʥʫ ʘʙʦ ʤʘʰʠʥʥʠʤ ʩʧʦʩʦʙʦʤ. ʇʨʘʚʠʣʴʥʝ ʛʦʩʪʨʽʥʥʷ ʩʚʝʨʜʣʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʢʫʪʠ, ʧʨʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʩʚʝʨʜʣʘ, 

ʟʤʝʥʰʫʻ ʟʫʩʠʣʣʷ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʽ 

ʦʪʚʦʨʠ. 

ʇʽʜʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʫʪʽʚ ʨʽʟʘʥʥʷ ʽ ʛʦʩʪʨʽʥʥʷ ʥʘ 

ʩʧʝʮʘ̔ʣʴʥʠʭ ʛʦʩʪʨʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʩʚʝʨʜʝʣ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ 

ʧʨʘʚʠʣʴʥʠʭ ʢʫʪʽʚ ʟʘʪʦʯʫʚʘʥʥʷ ʽ ʧʦʣʦʞʝʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ ʚ ʮʝʥʪʨʽ ʩʚʝʨʜʣʘ. 

ʇʽʩʣʷ ʛʦʩʪʨʽʥʥʷ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʢʫʪʠ ʟʘʪʦʯʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʪʦʤʽʨʘ ʘʙʦ 

ʰʘʙʣʦʥʘ. 

ʇʝʨʦʚʽ ʩʚʝʨʜʣʘ (ʨʠʩ. 3.17) ʟʘʟʚʠʯʘʡ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʚʫʛʣʝʮʝʚʦʾ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ ʋ10ɸ ʘʙʦ ʋ12ɸ. ʋ ʮʠʭ ʩʚʝʨʜʣʘʭ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢ̔ 

ʝʣʝʤʝʥʪʠ: ʜʚʦʩʪʦʨʦʥʥʷ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʟ ʢʫʪʦʤ 116Á, ʦʜʥʦʩʪʦʨʦʥʥʷ ï ʟ ʢʫʪʦʤ 

90Á..120Á, ʥʘʧʨʷʤʥʘ ʯʘʩʪʠʥʠ ʟ ʢʫʪʦʤ 100Áï110Á, ʢʦʥʫʩʥʘ ʨʦʙʦʯʘ ʯʘʩʪʠʥʘ, ʰʠʡʢʘ 

ʪʘ ʭʚʦʩʪʦʚʠʢ. 

ɼʚʦʩʪʦʨʦʥʥʷ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʯʠʡ ʨʫʭ ʧʨʠ ʦʙʝʨʪʘʥʥʽ 

ʩʚʝʨʜʣʘ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ. ʆʜʥʦʩʪʦʨʦʥʥʷ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ 

ʩʚʝʨʜʣʘ ʪʽʣʴʢʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ. 

ʅʝʜʦʣʽʢʦʤ ʮʠʭ ʩʚʝʨʜʝʣ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʘʚʣʷʶʯʠʭ ʽ ʟʤʽʥʘ ʜʽʘʤʝʪʨʘ ʧʨʠ 

ʢʦʞʥʦʤʫ ʟʘʪʦʯʫʚʘʥʥʽ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʚʦʨʽʚ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ, ʷʢʽ ʥʝ 

ʚʠʤʘʛʘʁ ʪʴ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ. ʇʝʨʦʚʽ ʩʚʝʨʜʣʘ ʟ ʧʦʜʦʚʞʝʥʦʶ 

ʥʘʧʨʘʚʣʷʶʯʦʶ ʯʘʩʪʠʥʦʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʠʡ ʥʘʧʨʷʤ ʽ ʪʦʯʥʽʰʠʡ ʨʦʟʤʽʨ 

ʦʪʚʦʨʫ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʦʜʥʘʢʦʚʠʡ ʜʽʘʤʝʪʨ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ 

ʟʽʰʣʽʬʦʚʫʻʪʴʩʷ ʥʘʧʨʷʤʥʘ ʯʘʩʪʠʥʘ. ʇʨʦʪʝ ʮʽ ʩʚʝʨʜʣʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ. 

ʈʠʩ. 3.17. ʇʝʨʦʚʝ ʩʚʝʨʜʣʦ 

 

ʇʝʨʝʜ ʩʚʝʨʜʣʽʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʽʜʛʦʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣ 

(ʨʦʟʤʽʪʠʪʠ ʽ ʧʦʟʥʘʯʠʪʠ ʤʽʩʮʷ ʩʚʝʨʜʣʽʥʥʷ), ʽʥʩʪʨʫʤʝʥʪ ʽ ʩʚʝʨʜʣʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ. 

ʇʽʩʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʧʝʨʝʚʽʨʢʠ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʽ ʥʘ ʩʪʦʣʽ ʩʚʝʨʜʣʫʚʘʣʴʥʦʛʦ 

ʚʝʨʩʪʘʪʘ ʘʙʦ ʚ ʽʥʰʦʤʫ ʧʨʠʩʪʦʩʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʣʘ ʚ 
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ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ ʩʚʝʨʜʣʽʥʥ ̫ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʾ ʽ ʚʠʤʦʛ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽ. ʅʝ ʤʦʞʥʘ ʟʘʙʫʚʘʪʠ ʧʨʦ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʩʚʝʨʜʣʘ. 

ʋ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʨʽʟʥʽ ʜʝʬʝʢʪʠ: ʧʦʣʦʤʢʘ ʩʚʝʨʜʣʘ, 

ʚʠʢʨʘʰʫʚʘʥʥʷ ʨʽʞʫʯʠʭ ʢʨʦʤʦʢ, ʚʽʜʭʠʣʝʥʥʷ ʩʚʝʨʜʣʘ ʚʽʜ ʚʽʩʽ ʦʪʚʦʨʫ. 

ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʛʨʘʻ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʽ ʚʞʠʚʘʥ ̫ʨʽʜʠʥʠ, ʱʦ 

ʦʭʦʣʦʜʞʫ.̒ ɿʤʘʱʫʚʘʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʥʘ ʨʽʜʠʥʘ (ɿʆʈ) ʚʠʢʦʥʫʻ ʪʨʠ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ: ʻ ʤʘʩʪʠʣʦʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʤʽʞ ʨʽʞʫʯʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʩʚʝʨʜʣʦʤ 

ʤʝʪʘʣʦʤ ʜʝʪʘʣʽ ʽ ʩʪʨʫʞʢʠ, ʻ ʦʭʦʣʦʜʞʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʽʥʪʝʥʩʠʚʥʦ ʚʽʜʚʽʜʥʠʤ 

ʪʝʧʣʦ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ, ʽ ʧʦʣʝʛʰʫʻ ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʟ ʮʽʻʾ ʟʦʥʠ. 

ɿʆʈ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʚʩʽʭ ʚʠʜʘʭ ʦʙʨʦʙʢʠ ʤʝʪʘʣʫ ʨʽʟʘʥʥʷʤ. ʍʦʨʦʰʘ 

ɿʆʈ ʥʝ ʚʠʢʣʠʢʘʻ ʢʦʨʫʜʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ, ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʽ ʜʝʪʘʣʽ, ʥʝ ʥʘʜʘʻ 

ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʰʢʽʨʫ ʣʶʜʠʥʠ, ʥʝ ʤʘʻ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ ʽ ʜʦʙʨʝ 

ʚʽʜʚʦʜʠʪʴ ʪʝʧʣʦ. ʇʨʠ ʩʚʝʨʜʣʝʥʥʽ ʦʪʚʦʨʽʚ ʫ ʩʪʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʦʜʥʠʡ 

ʨʦʟʯʠʥ ʤʠʣʘ, 5 % ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2 ʘʙʦ ʕʊ-2; ʧʨʠ ʩʚʝʨʜʣʝʥʥʽ ʚ ʘʣʶʤʽʥʽʾ ð 5 

% ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2, ʕʊ-2 ʘʙʦ ʨʽʜʠʥʘ ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ: ʤʘʩʣʦ 

çɯʥʜʫʩʪʨʽʘʣʴʥʝè ï 50 %, ʛʘʩ ï 50 %. ʇʨʠ ʩʚʝʨʜʣʝʥʥʽ ʜʨʽʙʥʠʭ ʦʪʚʦʨʽʚ ʫ ʯʘʚʫʥʽ 

ɿʆʈ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ʇʨʠ ʩʚʝʨʜʣʝʥʥʽ ʫ ʯʘʚʫʥʽ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʠʩʣʝ ʧʦʚʽʪʨʷ ʘʙʦ 1,5 % ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2 ʘʙʦ ʕʊ-2. ʇʨʠ 

ʩʚʝʨʜʣʝʥʥʽ ʤʽʜʽ ʽ ʩʧʣʘʚʽʚ ʥʘ ʾʾ ʦʩʥʦʚʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 5 % ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2, 

ʕʊ-2 ʘʙʦ ʤʘʩʣʦ çɯʥʜʫʩʪʨʽʘʣʴʥʝè. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʚ ʤʝʪʘʣʽ ʘʙʦ ʜʝʪʘʣʽ ʦʪʚʨ̔ ʟ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 30 ʤʤ, 

ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʚʦʢʨʘʪʥʝ ʩʚʝʨʜʣʝʥʥʷ. ʇʝʨʰʘ ʦʧʝʨʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʚʝʨʜʣʦʤ ʜʽʘʤʝʪʨʦʤ 10ï12 ʤʤ, ʜʨʫʛʘ ð ʩʚʝʨʜʣʦʤ ʥʝʦʙʭʽʜʥʦʛʦ ʜʽʘʤʝʪʨʫ 

(ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʷ). ʇʨʠ ʩʚʝʨʜʣʝʥʥʽ ʟ ʜʚʦʤʘ ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʷʤʠ ʘʙʦ 

ʩʚʝʨʜʣʝʥʥʽ, ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʽ ʽ ʟʝʥʢʫʚʘʥʥʽ ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴʩʷ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʽ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ. 

ɺʠʜʘʣʠʪʠ ʟ ʧʨʦʩʚʝʨʜʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʟʣʘʤʘʥʝ ʩʚʝʨʜʣʦ ʤʦʞʥʘ 

ʚʠʚʝʨʪʘʥʥʷʤ ʡʦʛʦ ʚ ʙʽʢ, ʟʚʦʨʦʪʥʠʡ ʩʧʽʨʘʣʽ ʟʣʘʤʘʥʦ ʾʯʘʩʪʠʥʠ, ʱʠʧʮʷʤʠ (ʷʢʱʦ ʻ 

ʚʠʩʪʫʧʘʶʯʘ ʯʘʩʪʠʥʘ ʩʚʝʨʜʣʘ). ʗʢʱʦ ʟʣʘʤʘʥʝ ʩʚʝʨʜʣʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ 

ʤʘʪʝʨʽʘʣʫ, ʪʦ ʧʨʦʩʚʝʨʜʣʶʚʘʥʫ ʜʝʪʘʣʴ ʥʘʛʨʽʚʘʶʪʴ ʨʘʟʦʤ ʟ ̔ ʩʚʝʨʜʣʦʤ ʜʦ 

ʧʦʯʝʨʚʦʥʽʥʥʷ, ʘ ʧʦʪʽʤ ʧʦʩʪʫʧʦʚʦ ʦʭʦʣʦʜʞʫʶʪʴ. ɺʽʜʧʫʱʝʥʝ ʩʚʝʨʜʣʦ ʤʦʞʥʘ 

ʚʠʢʨʫʪʠʪʠ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʘʙʦ ʚʠʩʚʝʨʜʣʠʪʠ ʽʥʰʠʤ ʩʚʝʨʜʣʦʤ. 

ʎʝʥʪʨʫʚʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ ʥʘʟʠʚʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪ, ʚʠʢʦʨʠʩʪʦʚʘʥʠʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʫ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʥʷʭ ʚʘʣʽʚ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ 

ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʩʚʝʨʜʝʣ: ʜʣʷ ʟʚʠʯʘʡʥʠʭ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʙʝʟ ʟʘʧʦʙʽʞʥʦʛʦ 

ʢʦʥʫʩʘ ʽ ʜʣʷ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʽʟ ʟʘʧʦʙʽʞʥʠʤ ʢʦʥʫʩʦʤ (ʨʠʩ. 3.18).  

ʅʦʨʤʘʣʽʟʦʚʘʥʠʤ ʢʫʪʦʤ ʟʚʠʯʘʡʥʦʛʦ ʮʝʥʪʨʫʚʘʥʥʷ ʩʚʝʨʜʣʘ ʻ 60Á, ʘ ʩʚʝʨʜʣʘ 

ʽʟ ʟʘʧʦʙʽʞʥʠʤ ʢʦʥʫʩʦʤ ð 60Á ʽ 120Á. 

ʅʘ ʚʝʣʠʢʠʭ ʽ ʚʘʞʢʠʭ ʚʘʣʘʭ ʮʝʥʪʨʦʚʝ ʧʦʛʣʠʙʣʝʥʥʷ ʟ ʪʦʨʮʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʪʨʠ ʦʧʝʨʘʮʽʾ: ʩʚʝʨʜʣʝʥʥʷ, ʟʝʥʢʫʚʘʥʥʷ ʥʘ 60Á ʽ ʟʝʥʢʫʚʘʥʥʷ ʟʘʧʦʙʽʞʥʦʛʦ ʢʦʥʫʩʘ ʥʘ 

120Á. 

ɿʝʥʢʝʨʫʚʘʥʥʷ ï ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʨʘʥʽʰʝ ʧʨʦʩʚʝʨʜʣʝʥʦʛʦ ʦʪʚʦʨʫ 

ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. ɼʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʩʣʫʞʘʪʴ ʟʝʥʢʝʨʠ, ʨʽʞʫʯʘ 
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ʯʘʩʪʠʥʘ ʷʢʠʭ ʤʘʻ ʮʠʣʽʥʜʨʦʚʫ, ʢʦʥʫʩʥʫ ʪʦʨʮʝʚʫ ʘʙʦ ʬʘʩʦʥʥʫ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 

3.19). 

 
ʈʠʩ. 3.18. ʎʝʥʪʨʫʚʘʣʴʥʽ ʩʚʝʨʜʣʘ: ʘ - ʟʚʠʯʘʡʥʝ; ʙ - ʽʟ ʟʘʧʦʙʽʞʥʠʤ ʢʦʥʫʩʦʤ 

 

ʄʝʪʘ ʟʝʥʢʝʨʫʚʘʥʥʷ ï ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʘʜʦʯʥʽ ʤʽʩʮʷ ʚ ʦʪʚʦʨʘʭ ʜʣʷ 

ʛʦʣʦʚʦʢ ʟʘʢʣʝʧʦʢ, ʛʚʠʥʪʽʚ, ʙʦʣʪʽʚ ʘʙʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

 
ʈʠʩ. 3.19. ɿʝʥʢʝʨʠ: 

ʘ - ʮʠʣʽʥʜʨʠʯʥʽ; ʙ - ʢʦʥʽʯʥʽ; ʚ - ʪʦʨʮʝʚʽ; ʛ - ʬʘʩʦʥʥʽ 

 

ɿʝʥʢʝʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʚʫʛʣʝʮʝʚʦʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʾ ʩʪʘʣʽ ʋ10ɸ, 

ʋ12ɸ, ʣʝʛʦʚʘʥʦ ʾʩʪʘʣʽ 9ʍʉ ʘʙʦ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦ ʾʩʪʘʣʽ ʈ9, ʈ12. ɺʦʥʠ ʤʦʞʫʪʴ 

ʤʘʪʠ ʥʘʧʘ̫ ʥʽ ʨʽʞʫʯʽ ʧʣʘʩʪʠʥʢʠ ʟ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ. ʍʚʦʩʪʦʚʠʢʠ ʟʝʥʢʝʨʽʚ ʽ 

ʢʦʨʧʫʩʠ ʥʘʙʽʨʥʠʭ ʟʝʥʢʝʨʽʚ ʨʦʙʣʷʪʴʩʷ ʟʽ ʩʪʘʣʽ 45 ʘʙʦ 40ʍ. 

ɿʝʥʢʝʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʫʮʽʣʴʥʠʤʠ, ʮʠʣʽʥʜʨʠʯʥʠʤʠ, ʢʦʥʽʯʥʠʤʠ, 

ʬʘʩʦʥʥʠʤʠ, ʟʚʘʨʥʠʤʠ ʟ ʧʨʠʚʘʨʝʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ, ʥʘʩʘʜʥʠʤʠ ʩʫʮʽʣʴʥʠʤʠ, 

ʥʘʩʘʜʥʠʤʠ ʟʙʽʨʥʠʤʠ. ɿʝʥʢʝʨʠ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ ʨʦʙʣʷʪʴʩʷ, ʟʘʟʚʠʯʘʡ, ʩʫʮʽʣʴʥʠʤʠ, 

ʘ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ï ʟʚʘʨʥʠʤʠ ʘʙʦ ʥʘʩʘʜʥʠʤʠ. ʂʦʥʫʩʥʽ ʟʝʥʢʝʨʠ ʤʘʶʪʴ ʢʫʪʠ 

ʧʨʠ ʚʝʨʰʠʥʽ 60, 75, 90 ʽ 120Á. 

ʈʦʟʛʦʨʪʢʘ (ʨʠʩ. 3.20) ï ʮʝ ʙʘʛʘʪʦʣʝʟʦʚʠʡ ʨʽʞʫʯʠʡ ʽʥʩʪʨʫʤʝʥʪ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʜʣʷ ʦʩʪʘʪʦʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʦʪʚʦʨʫ 

ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ ʽ ʟ ʧʦʚʝʨʭʥʝʶ ʥʝʟʥʘʯʥʦʾ ʰʦʨʩʪʢʦʩʪʽ. ʈʦʟʛʦʨʪʢʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʨʥʦʚʽ ʪʘ ʯʠʩʪʦʚʽ. ʆʩʪʘʪʦʯʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ ʜʦʩʷʛʘʻʪʴʩʷ 

)͊ 

)͋ 

)͊ )͋ )͍ )͎ 
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ʪʦʯʥʽʩʪʴ 2ï3 ʢʣʘʩʽʚ (10ï7 ʢʚʘʣʽʪʝʪʫ), ʘ ʧʨʠ ʦʩʦʙʣʠʚʦ ʨʝʪʝʣʴʥʦʤʫ ʚʠʢʦʥʘʥʥʽ ï 1-

ʛʦ ʢʣʘʩʫ (6ï5 ʢʚʘʣʪ̔ʝʪʫ) ʧʨʠ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 7ï8 ʢʣʘʩʽʚ ʯʠʩʪʦʪʠ (ʚʠʩʦʪʘ 

ʤʽʢʨʦʥʝʨʽʚʥʦʩʪʝʡ 1,25ï0,32 ʤʢʤ). 

ʈʦʟʛʦʨʪʘʥʥʷ ʜʘʻ ʦʩʪʘʪʦʯʥʠʡ ʨʦʟʤʽʨ ʦʪʚʦʨʫ, ʧʦʪʨʽʙʥʠʡ ʟʘ ʢʨʝʩʣʝʥʥʷʤ. 

ɼʽʘʤʝʪʨ ʦʪʚʦʨʫ ʧʽʜ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʠʤ ʦʩʪʘʪʦʯʥʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ 

ʧʨʠʧʫʩʢʫ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ (ʪʘʙʣ. 3.6). 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢ̔ ʚʠʜʠ ʨʦʟʛʦʨʪʦʢ: ʟʘ ʩʧʦʩʦʙʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʨʫʯʥʽ ʽ 

ʤʘʰʠʥʥʽ ʬʦʨʤʦʶ ï ʟ ʮʠʣʽʥʜʨʦʚʦʶ ʘʙʦ ʢʦʥʽʯʥʦʶ ʨʦʙʦʯʦʶ ʯʘʩʪʠʥʦʶ, ʧʦ 

ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ï ʯʦʨʥʦʚʽ ʽ ʯʠʩʪʦʚʽ, ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ ï ʟ ʮʠʣʽʥʜʨʦʚʠʤ 

ʭʚʦʩʪʦʚʠʢʦʤ, ʟ ʢʦʥʽʯʥʠʤ (ʢʦʥʫʩ ʄʦʨʟʝ) ʭʚʦʩʪʦʚʠʢʦʤ ʽ ʥʘʩʘʜʥʽ. ʅʘʩʘʜʥʽ 

ʨʦʟʛʦʨʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʣʽʩʥʠʤʠ, ʟʽ ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ ʽ ʧʣʘʚʘʶʯʽ. ʈʫʯʥʽ 

ʨʦʟʛʦʨʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʣʽʩʥʠʤʠ ʽ ʨʦʟʪʠʩʢʥʠʤʠ. ʈʦʟʛʦʨʪʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʧʨʦʩʪʽ 

ʽ ʛʚʠʥʪʦʚʽ ʟʫʙʮʽ. 

 

 

ʈʠʩ. 3.20. ʈʦʟʛʦʨʪʢʘ: 

ʘ - ʢʦʥʽʯʥʘ ʯʠʩʪʦʚʘ; ʙ - ʢʦʥʽʯʥʘ ʧʨʦʤʽʞʥʘ; ʚ - ʮʠʣʽʥʜʨʠʯʥʘ ʟ ʧʨʷʤʠʤʠ ʟʫʙʮʷʤʠ 

 

ʊʘʙʣʠʮʷ 3.6 

ʇʨʠʧʫʩʢ ʥʘ ʜʽʘʤʝʪʨ ʧʽʜ ʨʦʟʛʦʨʪʘʥʥʷ ʧʽʩʣʷ ʩʚʝʨʜʣʘ, ʨʽʟʮʷ ʯʠ ʟʝʥʢʝʨʘ 

(ʫ ʤʽʣʽʤʝʪʨʘʭ) 

 

ʇʨʠʧʫʩʢ 

ɼʽʘʤʝʪʨ ʦʪʚʦʨʫ 

ʚʽʜ 10 ʚʽʜ 20 ʚʽʜ 30 ʚʽʜ 50 ʚʽʜ 80 

ʜʦ 20 ʜʦ 30 ʜʦ 50 ʜʦ 80 ʜʦ 100 

ɿʘʛʘʣʴʥʘ ʧʽʜ ʯʦʨʥʦʚʝ 

ʽ ʯʠʩʪʦʚʝ ʨʦʟʛʦʨʪʘʥʥʷ 0,20 0,25 0,30 0,35 0,40 

ʋ ʪʦʤʫ ʯʠʩʣʽ ʧʽʜ 

ʨʦʟʛʦʨʪʘʥʥʷ: 

     

ʯʦʨʥʦʚʝ 0,16 0,20 0,24 0,27 0,30 

ʯʠʩʪʦʚʝ 0,04 0,05 0,06 0,08 0,10 

 

)͊ 

)͍ 

͋ύ 
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 ʏʠʩʣʦ ʟʫʙʮʽʚ ʨʦʟʛʦʨʪʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʜʽʘʤʝʪʨʫ ʽ ʧʨʠʟʥʘʯʝʥʥʷ. ʏʠʩʣʦ 
ʟʫʙʮʽʚ ʫ ʨʫʯʥʠʭ ʽ ʤʘʰʠʥʥʠʭ ʨʦʟʛʦʨʪʦʢ ʟ ʧʨʷʤʠʤʠ ʟʫʙʮʷʤʠ ʥʘʡʯʘʩʪʽʰʝ ʧʘʨʥʝ 
(ʥʘʧʨʠʢʣʘʜ, 8, 10, 12, 14). ʈʦʟʛʦʨʪʢʠ ʽʟ ʩʧʽʨʘʣʴʥʠʤʠ ʟʫʙʮʷʤʠ ʤʘʶʪʴ ʣʽʚʦ - ʽ 
ʧʨʘʚʦʩʪʦʨʦʥʥʽ ʨʽʞʫʯʽ ʯʘʩʪʠʥʠ. 

ʈʦʟʪʠʩʢʥʽ ʽ ʨʝʛʫʣʴʦʚʘʥʽ ʨʦʟʛʦʨʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʝʤʦʥʪʥʠʭ 
ʨʦʙʦʪʘʭ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʦʪʚʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʜʦʧʫʩʢ, ʘ ʪʘʢʦʞ ʜʣʷ 
ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʞʝ ʦʩʪʘʪʦʯʥʦ ʚʠʢʦʥʘʥʦʛʦ ʦʪʚʦʨʫ. 

ʂʦʪʝʣʴʥʽ ʨʦʟʛʦʨʪʢʠ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʢʦʪʝʣʴʥʠʭ ʨʦʙʦʪʘʭ ʜʣʷ 
ʟʙ̔ʣʴʰʝʥʥʷ ʦʪʚʦʨʽʚ ʧʽʜ ʟʘʢʣʝʧʢʠ. ʈʦʟʛʦʨʪʢʘ ʤʘʻ ʪʘʢ̔ ʝʣʝʤʝʥʪʠ: ʨʦʙʦʯʫ ʯʘʩʪʠʥʫ, 
ʰʠʡʢʫ ʽ ʭʚʦʩʪʦʚʠʢ (ʢʦʥʫʩʥʠʡ ʘʙʦ ʮʠʣʽʥʜʨʦʚʠʡ). ʍʚʦʩʪʦʚʠʢʠ ʨʫʯʥʠʭ ʪʨʴʦʭʧʝʨʠʭ 
ʨʦʟʛʦʨʪʦʢ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʧʦʩʪʽʡʥʠʭ ʘʙʦ ʨʝʛʫʣʴʦʚʘʥʠʭ ʜʝʨʞʘʚʢʘʭ. ʈʦʟʛʦʨʪʢʠ 
ʤʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʢʨʦʢ ʨʽʞʫʯʠʭ ʢʨʦʤʦʢ: ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʦʪʚʦʨʫ ʽ 
ʧʦʧʝʨʝʜʞʝʥʥʷ ʡʦʛʦ ʛʨʘʥʝʥʦʩʪʽ ʟʫʙʮʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʦ ʢʦʣʫ ʥʘ ʨʽʟʥʽʡ ʚʽʜʩʪʘʥʽ 
ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ɼʣʷ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ, ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ, ʘ ʪʘʢʦʞ ʜʣʷ 
ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʽʥʩʪʨʫʤʝʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ɿʆʈ. ʋ ʪʘʙʣ. 3.7 ʧʨʠʚʝʜʝʥʽ ʩʢʣʘʜʠ ɿʆʈ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʧʨʠ ʨʦʟʛʦʨʪʘʥʥʽ 
ʦʪʚʦʨʽʚ ʚ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʘʭ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʛʦʨʪʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 
ʚʫʛʣʝʮʝʚʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʩʪʘʣʽ ʋ10ɸ ʽ ʋ12ɸ, ʣʝʛʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʩʪʘʣʽ 
9ʍʉ, ʍɺ, ʍɻʉɺʌ, ʰʚʠʜʢʦʨʽʟʘʣʴʥʽ ʩʪʘʣʽ ʈ9 ʽ ʈ18, ʘ ʪʘʢʦʞ ʪʚʝʨʜʽ ʩʧʣʘʚʠ ʤʘʨʢʠ 
ʊ15ʂ6 ʜʣʷ ʦʙʨʦʙʢʠ ʩʪʘʣʽ, ʤʽʜʴ ʽ ʽʥʰʠʭ ʚ'ʷʟʢʠʭ ʤʝʪʘʣʽʚ ʽ ʤʘʨʢʠ ɺʂ8 ʜʣʷ ʦʙʨʦʙʢʠ 
ʯʘʚʫʥʫ ʽ ʽʥʰʠʭ ʢʨʠʭʢʠʭ ʤʝʪʘʣʽʚ. ʈʦʟʛʦʨʪʢʠ ʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ ʨʦʙʣʷʪʴʩʷ ʟ 
ʧʨʠʚʘʨʝʥʠʤʠ ʭʚʦʩʪʦʚʠʢʘʤʠ ʽʟ ʩʪʘʣʽ 45. ʂʦʨʧʫʩʠ ʟʙʽʨʥʠʭ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʴʦʚʘʥʠʭ ʽ 
ʥʘʩʘʜʥʠʭ ʨʦʟʛʦʨʪʦʢ ʨʦʙʣʷʪʴ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ. 

ʊʘʙʣʠʮʷ 3.7 

 

ɿʆʈ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʧʨʠ ʨʦʟʛʦʨʪʘʥʥʽ ʦʪʚʦʨʽʚ ʫ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 

 

ʆʙʨʦʙʣʶʚʘʥʠʡ 

ʤʘʪʝʨʽʘʣ 
ʉʢʣʘʜ ɿʆʈ 

ʉʪʘʣʴ 5% ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2 ʘʙʦ ʕʊ-2 

ʊʚʝʨʜʠʡ ʯʘʚʫʥ ɻʘʩ, ɸɺʂ-2 ʘʙʦ ʃɿʉʆɾ1ʘ 

ʄʽʜʴ ʽ ʩʧʣʘʚʠ ʥʘ ʾʾ  

ʦʩʥʦʚʽ 
5% ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2 ʘʙʦ ʕʊ-2, ʤʘʩʣʦ çɯʥʜʫʩʪʨʽʘʣʴʥʝ 20è 

ɸʣʶʤʽʥʽʡ 
5% ʨʦʟʯʠʥ ʝʤʫʣʴʩʽʾ ʕ-2 ʘʙʦ ʕʊ-2, ʛʘʩ 50 %; ʩʫʤʽʰ ʤʘʩʣʘ 

çɯʥʜʫʩʪʨʽʘʣʴʥʝ 20è (50 %) ʽ ʛʘʩʫ (50 %) 

ɼʶʨʘʣʶʤʽʥʽʡ ɻʘʩ, ʩʫʤʽʰ ʤʘʩʣʘ çɯʥʜʫʩʪʨʽʘʣʴʥʝ 20è (50 %) ʽ ʛʘʩʫ(50 %) 

ʄ'ʷʢʠʡ ʯʘʚʫʥ ɹʝʟ ʦʭʦʣʦʜʞʝʥʥʷ 

 

ʅʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ ï ʮʝ ʫʪʚʦʨʝʥʥʷ ʛʚʠʥʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʟʦʚʥʽʰʥʽʡ ʘʙʦ 

ʚʥʫʪʨʽʰʥʽʡ ʮʠʣʽʥʜʨʦʚʽʡ ʘʙʦ ʢʦʥʽʯʥʽʡ ʧʦʚʝʨʭʥʷʭ ʜʝʪʘʣʽ. 

ʅʘʨʽʟʘʥʥʷ ʛʚʠʥʪʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʘ ʙʦʣʪʘʭ ʚʘʣʠʢʘʭ ʡ ʽʥʰʠʭ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ 

ʜʝʪʘʣʝʡ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʚʨʫʯʥʫ ʘʙʦ ʤʘʰʠʥʥʠʤ ʩʧʦʩʦʙʦʤ. ɼʦ ʨʫʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: ʢʨʫʛʣʽ ʨʦʟʨʽʟʥʽ ʽ ʥʝʨʦʟʨʽʟʥʽ ʧʣʘʰʢʠ (ʨʠʩ. 3.21), ʘ 
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ʪʘʢʦʞ ʯʦʪʠʨʴʦʭ - ʽ ʰʝʩʪʠʛʨʘʥʥʽ ʧʣʘʩʪʠʥʯʘʩʪʽ ʧʣʘʰʢʠ, ʢʣʫʧʠ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ 

ʨʽʟʴʙʠ ʥʘ ʪʨʫʙʘʭ. ɼʣʷ ʢʨʽʧʣʝʥʥʷ ʧʣʘʰʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʣʘʰʢʦʫʪʨʠʤʫʚʘʯʽ ʽ 

ʢʣʫʧʠ. ʂʨʫʛʣʘ ʧʣʘʰʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʥʘʨʽʟʫʚʘʥʥʷ 

ʨʽʟʴʙʣʝʥʥʷ.  

ʅʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ ʚ ʦʪʚʦʨʘʭ ʚʠʢʦʥʫʶʪʴ ʤʽʪʯʠʢʘʤʠ (ʨʠʩ. 3.22) ʚʨʫʯʥʫ ʽ 

ʤʘh ʠʥʥʠʤ ʩʧʦʩʦʙʦʤ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʮʠʣʽʥʜʨʠʯʥ̔ ʽ ʢʦʥʽʯʥʽ ʤʽʪʯʠʢʠ. ʈʫʯʥʽ ʤʽʪʯʠʢʠ ʙʫʚʘʶʪʴ 

ʦʜʠʥʘʨʥʽ, ʜʚʦʢʦʤʧʣʝʢʪʥʽ ʽ ʪʨʴʦʭʢʦʤʧʣʝʢʪʥʽ. ɿʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʦʤʧʣʝʢʪ, ʱʦ ʩʢʣʘʜʘ̒ ʪʴʩʷ ʟ̔ ʪʨʴʦʭ ʤʽʪʯʠʢʽʚ: ʯʦʨʥʦʚʦʛʦ, ʧʦʟʥʘʯʝʥʦʛʦ ʦʜʥʽʻʶ 

ʨʠʩʢʦʶ ʘʙʦ ʮʠʬʨʦʶ 1; ʩʝʨʝʜʥʴʦʛʦ, ʧʦʟʥʘʯʝʥʦʛʦ ʜʚʦʤʘ ʨʠʩʢʘʤʠ ʘʙʦ ʮʠʬʨʦʶ 2; ʽ 

ʯʠʩʪʦʚʦʛʦ, ʧʦʟʥʘʯʝʥʦʛʦ ʪʨʴʦʤʘ ʨʠʩʢʘʤʠ ʘʙʦ ʮʠʬʨʦʶ 3. 

 

 

 

 
ʈʠʩ. 3.21. ʇʣʘʰʢʘ                           ʈʠʩ. 3.22. ʄʽʪʯʠʢ 

 

3.3. ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

 
3.3.1. ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

 

ɼʦ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʟʤʽʨʽʚ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʣʶʩʘʨʥʽʡ ʩʧʨʘʚʽ, ʚʽʜʥʦʩʷʪʴʩʷ: ʩʢʣʘʜʘʣʴʥʘ ʤʽʨʥʘ 

ʤʝʪʘʣʝʚʘ ʣʽʥʽʡʢʘ ʘʙʦ ʤʝʪʘʣʝʚʘ ʨʫʣʝʪʢʘ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʫʥʽʚʝʨʩʘʣʴʥʠʡ, 

ʢʨʦʥʮʠʨʢʫʣʴ ʥʦʨʤʘʣʥɹʠʡ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʚʠʤʽʨʽʚ, ʥʫʪʨʦʤʽʨ ʥʦʨʤʘʣʴʥʠʡ ʜʣʷ 

ʚʠʤʽʨʫ ʜʽʘʤʝʪʨʘ, ʧʨʦʩʪʠʡ ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨ, ʢʫʪʦʤʽʨ ʫʥʽʚʝʨʩʘʣʴʥʠʡ, ʢʦʩʠʥʝʮʴ 

ʥʘ 90Á, ʘ ʪʘʢʦʞ ʮʠʨʢʫʣʽ (ʨʠʩ. 3.23).  

ɼʦ ʧʨʦʩʪʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʟʤʽʨʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʣʶʩʘʨʥʽʡ ʩʧʨʘʚʽ, ʚʽʜʥʦʩʷʪʴʩʷ: ʣʽʥʽʡʢʘ ʢʫʪʦʚʘ ʟ 

ʜʚʦʭʩʪʦʨʦʥʥʽʤ ʩʢʦʩʦʤ, ʣʥ̔ʽʡʢʘ ʧʨʷʤʦʢʫʪʥʘ, ʰʘʙʣʦʥ ʨʽʟʴʙʦʚʠʡ, ʱʫʧ, ʧʨʦʙʢʘ 

ʟʙʽʨʥʘ ʦʜʥʦʩʪʦʨʦʥʥʷ, ʧʨʦʙʢʘ ʜʚʦʩʪʦʨʦʥʥʷ ʛʨʘʥʠʯʥʘ, ʩʢʦʙʘ ʛʨʘʥʠʯʥʘ 

ʦʜʥʦʩʪʦʨʦʥʥʷ ʪʘ ʩʢʦʙʘ ʛʨʘʥʠʯʥʘ ʜʚʦʩʪʦʨʦʥʥʷ (ʨʠʩ. 3.24). 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ï ʮʝ ʤʽʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʩʣʫʞʠʪʴ 

ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʚʠʤʽʨʽʚ ʜʦʚʞʠʥʠ, ʜʽʘʤʝʪʨʘ ʽ ʛʣʠʙʠʥʠ. ɺʽʥ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʧʨʘʚʣʷʶʯʦʾ ʰʪʘʥʛʠ, ʚʠʢʦʥʘʥʦʾ ʟʘ ʦʜʥʝ ʮʽʣʝ ʟ ʛʫʙʢʦʶ, ʱʦ ʤʘʻ 

ʜʚʽ ʦʧʦʨʥʽ ʧʦʚʝʨʭʥʽ (ʥʠʞʥʶ ï ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʝʨʭʥʶ ï ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ 
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ʚʠʤʽʨʽʚ), ʧʦʚʟʫʥʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʜʥʝ ʮʽʣʝ ʟ ʥʠʞʥʴʦʶ ʨʫʭʣʠʚʦʶ ʛʫʙʢʦʶ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʚʠʤʽʨʽʚ ʽ ʚʝʨʭʥʴʦʶ ʨʫʭʣʠʚʦʶ ʛʫʙʢʦʶ ï ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʚʠʤʽʨʽʚ, 

ʟʘʪʠʩʢʥʦʾ ʨʘʤʢʠ ʽ ʨʝʡʢʠ ʛʣʠʙʠʥʦʤʽʨʘ, ʱʦ ʚʠʩʫʚʘʻʪʴʩʷ. ʅʘ ʥʘʧʨʘʚʣʷʶʯʽʡ ʰʪʘʥʟʽ 

ʥʘʥʝʩʝʥʽ ʤʽʣʽʤʝʪʨʦʚʽ ʧʦʜʽʣʢʠ. ʅʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʚʟʫʥʘ ʜʘʥʽ ʜʽʣʝʥʥʷ ʥʦʥʽʫʩʘ. 

ʐʪʘʥʛʝʥʮʠʨʢʫʣʽ ʦʜʥʦʩʪʦʨʦʥʥʽ ʽ ʜʚʦʩʪʦʨʦʥʥʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʮʽʻʶ. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʽʚ ʰʪʘʥʛʝʥʮʠʨʢʫʣʽʚ ʨʽʟʥʠʭ 

ʨʦʟʤʽʨʽʚ ï ʚʽʜ 0 ʜʦ 2000 ʤʤ. 

ʅʦʥʽʫʩ ï ʮʝ ʜʽʣʝʥʥʷ, ʥʘʥʝʩʝʥʽ ʥʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʚʟʫʥʘ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ. 

ʇʨʠ ʚʽʜʣʽʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʥʽʫʩʘ ʜʦ ʯʠʩʣʘ ʮʽʣʠʭ ʜʽʣʝʥʴ ʰʪʘʥʛʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʠʞʯʝ ʥʫʣʷ ʰʢʘʣʠ ʥʦʥʽʫʩʘ, ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʯʠʩʣʦ ʜʝʩʷʪʠʭ ʘʙʦ 

ʩʦʪʠʭ ʜʦʣʴ ʤʽʣʤ̔ʝʪʨʘ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʫ ʽʥʪʝʨʚʘʣʽʚ ʥʘ ʰʢʘʣʽ ʥʦʥʽʫʩʘ ʜʦ 

ʰʪʨʠʭʘ ʮʽʻʾ ʰʢʘʣʠ, ʩʧʽʚʧʘʜʘʶʯʦʛʦ ʟ ̔ʦʜʥʠʤ ʟ ʰʪʨʠʭʽʚ ʰʢʘʣʠ ʰʪʘʥʛʠ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʛʨʘʜʫʶʚʘʥʥʷ ʥʦʥʽʫʩʘ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʨʦʟʤʽʨʠ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,1; 0,05 ʘʙʦ 0,02 ʤʤ. 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3.23. ʋʥʽʚʝʨʩʘʣʴʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: 

ʘ - ʤʽʨʥʘ ʤʝʪʘʣʝʚʘ ʣʽʥʽʡʢʘ; ʙ - ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʥʦʥʽʫʩʥʠʡ; ʚ - ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ 

ʮʠʬʝʨʙʣʘʪʥʠʡ; ʛ - ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʮʠʬʨʦʚʠʡ; ʜ ï ʢʨʦʥʮʠʨʢʫʣʴ; ʝ- ʥʫʪʨʦʤʽʨ;  

ʻ - ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨ ʥʦʥʽʫʩʥʠʡ; ʞ - ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨ ʮʠʬʨʦʚʠʡ; ʟ - ʢʫʪʦʤʽʨ 

ʫʥʽʚʝʨʩʘʣʴʥʠʡ; ʽ - ʢʦʩʠʥʝʮʴ ʧʣʦʩʢʠʡ ʥʘ 90Á; ʢ - ʮʠʨʢʫʣʴ 
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ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʽʚ ʜʦ 0,1 ʤʤ ʤʘʻ ʥʦʥʽʫʩ ʟ ʜʝʩʷʪʴʤʘ 

ʜʽʣʝʥʥʷʤʠ ʥʘ ʜʦʚʞʠʥʽ 9 ʤʤ, ʪʦʙʪʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʽʣʝʥʥʷʤʠ ʥʦʥʽʫʩʘ ʩʢʣʘʜʘʻ 0,9 

ʤʤ.  

 
ʈʠʩ. 3.24. ʇʨʦʩʪʽ ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʟʤʽʨʽʚ: 

ʘ ï ʣʽʥʽʡʢʘ ʢʫʪʦʚʘ ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʩʢʦʩʦʤ; ʙ ï ʣʽʥʽʡʢʘ ʧʨʷʤʦʢʫʪʥʘ; 

ʚ ï ʰʘʙʣʦʥ ʨʽʟʴʙʦʚʠʡ; ʛ - ʱʫʧ; ʜ ï ʧʨʦʙʢʘ ʟʙʽʨʥʘ ʦʜʥʦʩʪʦʨʦʥʥʷ; ʝ-ʧʨʦʙʢʘ 

ʜʚʦʩʪʦʨʦʥʥʷ ʛʨʘʥʠʯʥʘ; ʻ ï ʩʢʦʙʘ ʛʨʘʥʠʯʥʘ ʦʜʥʦʩʪʦʨʦʥʥʷ; ʞ ï ʩʢʦʙʘ 

ʛʨʘʥʠʯʥʘ ʜʚʦʩʪʦʨʦʥʥʷ 

 

ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʽʚ ʜʦ 0,05 ʤʤ ʤʘʻ ʥʦʥʽʫʩ ʟ ʜʚʘʜʮʷʪʴʤʘ 

ʜ̔ʣʝʥʥʷʤʠ ʥʘ ʜʦʚʞʠʥʽ 19 ʤʤ, ʪʦʙʪʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʽʣʝʥʥʷʤʠ ʥʦʥʽʫʩʘ ʩʢʣʘʜʘʻ 

0,95 ʤʤ. 

ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʽʚ ʜʦ 0,02 ʤʤ ʤʘʻ ʥʦʥʽʫʩ ʟ ʧ'ʷʪʜʝʩʷʪʴʤʘ 

ʜ̔ʣʝʥʥʷʤʠ ʥʘ ʜʦʚʞʠʥʽ 49 ʤʤ, ʪʦʙʪʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʽʣʝʥʥʷʤʠ ʜʦʨʽʚʥʶʻ 0,98 ʤʤ. 

ʂʨʦʥʮʠʨʢʫʣʴ ï ʮʝ ʤʽʨʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʣʶʩʘʨʥʽʡ 

ʩʧʨʘʚʽ ʜʣʷ ʟʥʷʪʪʷ ʽ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ ʥʘ ʤʘʩʰʪʘʙ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢ̔ 

ʚʠʜʠ ʢʨʦʥʮʠʨʢʫʣʽʚ ʽ ʥʫʪʨʦʤʽʨʽʚ: ʥʦʨʤʘʣʴʥʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʘʙʦ ʚʥʫʪʨʽʰʥʽʭ 

ʚʠʤʽʨʽʚ; ʧʨʫʞʠʥʥʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʘʙʦ ʚʥʫʪʨʽʰʥʽʭ ʚʠʤʽʨʽʚ. ʋ ʢʨʦʥʮʠʨʢʫʣʽ ʤʦʞʝ 

ʙʫʪʠ ʰʢʘʣʘ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʚʠʤʽʨʽʚ.  

ʎʠʨʢʫʣʴ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʢʽʣ, ʢʨʠʚʠʭ ʣʽʥʽʡ ʘʙʦ ʜʣʷ 

ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʥʘ ʣʽʥʽʾ ʧʨʠ ʨʦʟʤʽʪʮʽ ʜʝʪʘʣʝʡ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʧʨʫʞʠʥʥʽ ʮʠʨʢʫʣʽ ʪʘ ʮʠʨʢʫʣʽ ʟ ʜʫʛʦʚʠʤ ʫʩʪʘʥʦʚʦʤ. 

ʐʘʙʣʦʥ ʢʫʪʘ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʩʠʥʮʝʤ, ʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʙʦ 

ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʢʫʪʽʚ ʥʘ ʧʣʦʱʠʥʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʚʠʨʦʙʫ. ʂʦʩʠʥʮʽ ʙʫʚʘʶʪʴ 

ʧʣʦʩʢʽ (ʟʚʠʯʘʡʥʽ ʽ ʣʝʢʘʣʴʥʽ), ʘ ʪʘʢʦʞ ʧʣʦʩʢʽ ʟ ʰʠʨʦʢʦʶ ʦʩʥʦʚʦʶ. ʂʦʩʠʥʝʮʴ ʥʘ 

90Á ï ʮʝ ʩʪʘʣʝʚʠʡ ʰʘʙʣʦʥ ʧʨʷʤʦʛʦ ʢʫʪʘ. ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʘʣʝʚʽ 

ʢʦʩʠʥʮʽ ʟ ʢʫʪʦʤ 120Á, 45Á ʽ 60Á. 
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ʇʨʷʤʦʢʫʪʥʽ ʽ ʛʨʘʥʦʚʘʥʽ ʣʽʥʽʡʢʠ ʻ ʧʨʦʩʪʠʤ ʩʣʶʩʘʨʥʠʤ ʜʦʧʦʤʽʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʣʦʱʠʥʥʦʾ ʘʙʦ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʧʦʚʝʨʭʥʽ.  

ɼʦ ʧʨʷʤʦʢʫʪʥʠʭ ʣʽʥʽʡʦʢ ʚʽʜʥʦʩʷʪʴʩʷ ʩʫʮʽʣʴʥʽ ʧʨʷʤʦʢʫʪʥʽ, ʟ ʰʠʨʦʢʦʶ 

ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʣʽʥʽʡʢʠ-ʤʽʩʪʢʠ ʟ ʰʠʨʦʢʦʶ 

ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ. ɻʨʘʥʦʚʘʥʽ ʣʽʥʽʡʢʠ ʙʫʚʘʶʪʴ ʟ ʜʚʦʩʪʦʨʦʥʥʽʤ ʩʢʦʩʦʤ, 

ʪʨʠʛʨʘʥʥʽ, ʯʦʪʠʨʠʛʨʘʥʥʽ. ɻʨʘʥʦʚʘʥʽ ʣʽʥʽʡʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ.  

ɼʦ ʰʘʙʣʦʥʽʚ, ʷʢʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʣʶʩʘʨ, ʚʽʜʥʦʩʷʪʴʩʷ: ʢʦʩʠʥʮʽ, 

ʰʘʙʣʦʥʠ ʜʣʷ ʨʽʟʴʙʣʝʥʥʷ, ʱʫʧʠ, ʰʘʙʣʦʥʠ ʜʣʷ ʬʘʩʦʥʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ɼʦ ̔ʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʨʠʣʘʜʽʚ ʜʣʷ ʪʦʯʥʠʭ ʚʠʤʽʨʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʽ ʦʜʥʦ - ʘʙʦ ʜʚʦʩʪʦʨʦʥʥʽ, ʝʪʘʣʦʥʥʽ ʽ ʢʫʪʦʚʽ ʧʣʠʪʢʠ, ʤʽʢʨʦʤʝʪʨʠ 

ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʚʠʤʽʨʽʚ, ʥʫʪʨʦʤʽʨʠ ʤʽʢʨʦʤʝʪʨʠʯʥʽ, ʛʣʠʙʠʥʦʤʽʨʠ ʤʽʢʨʦʤʝʪʨʠʯʥʽ, 

ʽʥʜʠʢʘʪʦʨʠ, ʧʨʦʬʽʣʦʤʝʪʨʠ, ʧʨʦʝʢʪʦʨʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʤʽʢʨʦʩʢʦʧʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʛʦ ʚʠʜʫ ʧʥʝʚʤʘʪʠʯʥʽ ʪʘ ʝʣʝʢʪʨʠʯʥʽ ʧʨʠʣʘʜʠ ʽ ʜʦʧʦʤʽʞʥʽ 

ʧʨʠʩʪʨʦʾ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʠʭ ʚʠʤʽʨʽʚ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʟʘʜʘʥʦʛʦ ʨʦʟʤʽʨʫ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʚʠʤʽʨʽʚ.  

ɺʠʤʽʨʶʚʘʣʴʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʻ ʤʝʭʘʥʽʯʥʠʤʠ ʩʪʨʽʣʦʯʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, 

ʠhʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʤʽʨʫ ʜʽʘʤʝʪʨʽʚ, ʜʦʚʞʠʥ, ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʩʧʽʚʚʽʩʥʦʩʪʽ, ʦʚʘʣʴʥʦʩʪʽ, ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ, ʧʣʦʱʠʥʥʦʩʪʽ ʽ 

ʪ. ʧ. ʂʨʽʤ ʪʦʛʦ, ʽʥʜʠʢʘʪʦʨʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ 

ʧʨʠʣʘʜʽʚ ʽ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʩʦʨʪʫʚʘʥʥʷ. ʎʽʥʘ 

ʜʽʣʝʥʥʷ ʰʢʘʣʠ ʽʥʜʠʢʘʪʦʨʘ ʟʘʟʚʠʯʘʡ ʜʦʨʽʚʥʶʻ 0,01 ʤʤ, ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ï 0,002 

ʤʤ. ʈʽʟʥʦʚʠʜʦʤ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ  ̒ʤʽʥʽʤʝʪʨʠ ʽ ʤʠʢʨʦʢʘʪʦʨʠ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʫ ʚʠʨʦʙʽʚ ʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ.  

ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʨʦʝʢʪʦʨʠ ï ʮʝ ʧʨʠʣʘʜʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ 

ʦʧʪʠʯʥʠʭ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʚʠʤʽʨʽʚ, ʪʦʙʪʦ 

ʚʠʤʽʨʽʚ ʨʦʟʤʨ̔ʽʚ ʥʝ ʩʘʤʦʛʦ ʧʨʝʜʤʝʪʘ, ʘ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʦʛʦ ʥʘ ʝʢʨʘʥʽ 

ʚ ʙʘʛʘʪʦʢʨʘʪʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʤʽʢʨʦʩʢʦʧʠ, ʷʢ ʽ ʧʨʦʝʢʪʦʨʠ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ 

ʦʧʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟʢʦʥʪʘʢʪʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʽʚ. 

ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʨʦʝʢʪʦʨʽʚ ʪʠʤ, ʱʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨ ʚʠʢʦʥʫʶʪʴʩʷ 

ʥʝ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʧʨʝʜʤʝʪʘ, ʩʧʨʦʝʢʪʦʚʘʥʦʤʫ ʥʘ ʝʢʨʘʥʽ, ʘ ʥʘ ʟʙʽʣʴʰʝʥʦʤʫ 

ʟʦʙʨʘʞʝʥʥʽ ʧʨʝʜʤʝʪʘ, ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʤʫ ʚ ʦʢʫʣʷʨʽ ʤʽʢʨʦʩʢʦʧʘ. ɺʠʤʽʨʶʚʘʣʴʥʠʡ 

ʤʽʢʨʦʩʢʦʧ ʩʣʫʞʠʪʴ ʜʣʷ ʚʠʤʽʨʫ ʜʦʚʞʠʥ, ʢʫʪʽʚ ʽ ʧʨʦʬʽʣʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʨʦʙʽʚ 

(ʨʽʟʴʙ, ʟʫʙʽʚ, ʰʝʩʪʝʨʝʥʴ ʪʦʱʦ). 

ɼʦ ʜʦʧʦʤʽʞʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʚʽʜʥʦʩʷʪʴʩʷ: ʧʣʠʪʠ, 

ʣʽʥʽʡʢʠ, ʧʨʠʟʤʠ, ʰʪʠʭʤʘʩʠ, ʩʠʥʫʩʥʽ ʣʽʥʽʡʢʠ, ʨʽʚʥʽ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʪʽʡʢʠ ʽ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʣʠʥʠ (ʨʠʩ. 3.25). 



77 

 

 

ʈʠʩ. 3.25. ɼʦʧʦʤʽʞʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ: 

ʘ - ʧʣʠʪʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ; ʙ - ʚʠʤʽʨʶʚʘʣʴʥʘ ʣʽʥʽʡʢʘ; ʚ - ʧʨʠʟʤʘ; 

ʛ ï ʰʪʠʭʤʘʩʘ; ʜ - ʩʠʥʫʩʥʘ ʣʽʥʽʡʢʘ; ʝ - ʨʽʚʝʥʴ; ʻ - ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʪʽʡʢʘ; 

ʞ ï ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʣʠʥ 

 

ʋʩʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʜʦʛʣʷʜʫ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ 

ʟʙʝʨʽʛʘʥʥʷ ʻ ʛʘʨʘʥʪʽʻʶ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ ʽ ʪʦʯʥʦʩʪʽ. ʅʝʧʨʘʚʠʣʴʥʝ 

ʧʦʚʦʜʞʝʥʥʷ ʚʝʜʝ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʩʫ ʽ ʧʩʫʚʘʥʥʷ, ʥʝʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʘ ʥʘʚʽʪʴ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʨʠʣʘʜʽʚ ʥʝʜʦʧʫʩʪʠʤʽ 

ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʨʽʟʢʽ ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʤʘʛʥʽʯʝʥʥʷ, ʢʦʨʦʟʽʷ. 

ʅʝʦʙʭʽʜʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʧʨʠʣʘʜʽʚ ʻ ʜʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʪʠ, ʢʚʘʣʽʬʽʢʦʚʘʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ, ʧʝʨʝʜʫʩʽʤ, 

ʜʦʙʨʝ ʟʥʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʅʝʦʙʭʽʜʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ 

ʧʨʠʣʘʜʽʚ ʻ ʜʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʪʠ, ʢʚʘʣʽʬʽʢʦʚʘʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ, ʥʘʩʘʤʧʝʨʝʜ, 

ʜʦʙʨʝ ʟʥʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 
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ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʟʚʘʪʠ ʯʠ ʷʢʽ ʻ ʚʠʜʠ ʩʣʶʩʘʨʥʦʾ ʨʦʙʦʪʠ? 

2. ɼʣʷ ʯʦʛʦ ʩʣʫʞʠʪʴ ʨʦʟʤʽʪʢʘ? 

3. ʇʝʨʝʨʘʭʫʡʪʝ ʽʥʩʪʨʫʤʝʥʪ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʧʨʠ ʨʦʟʤʽʪʮʽ? 

4. ɿ ʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʣʶʩʘʨʥʝ ʟʫʙʠʣʦ, ʡʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ? 

5. ʆʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʢʨʝʡʮʤʝʡʩʝʣʷ ʚʽʜ ʩʣʶʩʘʨʥʦʛʦ ʟʫʙʠʣʘ? 

6. ʇʝʨʝʨʘʭʫʡʪʝ ʪʠʧʠ ʤʦʣʦʪʢʽʚ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

7. ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʧʨʠ ʟʛʠʥʘʥʥʽ ʪʨʫʙ. 

8. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʦʛʦ ʦʙʠʨʘʶʪʴ ʬʦʨʤʫ ʥʘʧʠʣʢʽʚ? 

9. ʇʨʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʾ ʰʘʙʨʫʚʘʥʥʷ. 

10.  ʆʧʠʰʽʪʴ ʧʨʦʮʝʩ ʰʘʙʨʫʚʘʥʥʷ ʥʘ ʬʘʨʙʫ. 

11.  ʆʧʠʰʽʪʴ ʙʫʜʦʚʫ ʩʚʝʨʜʣʘ. 

12.  ʇʝʨʝʨʘʭʫʡʪʝ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʥ̔ʩʪʨʫʤʝʥʪ. 

13.  ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʪʠʭʤʘʩʘ? 

14.  ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʧoʣʴoʚa cʪpʫʢʪʫpa (ʧʘʥʜʘʥʥʘ ʟʦʥʘ) ʪoʢapʥoʛo  ̔ʬʨʝʟʝʨʥʦʛʦ 

ʥ̔ʩʪʨʫʤʝʥʪʽʚ? 

15.  ʗʢ ʨʦʟʨʘʭʫʚʘʪʠ ʟʦʥʫ ʧʦʣʴʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʚʝʨʜʣʘ, ʧaʣʴʮeʚoʾ ʬʨʝʟʠ, ʜʠcʢoʚoʾ 

ʬʨʝʟʠ, ʪʦʢʘʨʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ? 
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ʈʆɿɼɯʃ 4. ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʊʆʂɸʈʅʋ ʈʆɹʆʊʋ ʅɸ ʊʆʂɸʈʅʀʍ 

ɺɽʈʉʊɸʊɸʍ 

 

4.1. ʆʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʦʢʘʨʥʫ ʦʙʨʦʙʢʫ 
 

4.1.1. ʉʫʪɹ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ 

 

ɿʘʛʦʪʦʚʢʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʤʝʭʘʥʽʟʤʽʚ, 

ʧʨʠʣʘʜʽʚ ʪʘ ʽʥʰʠʭ ʚʠʨʦʙʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʦʙʨʦʙʣʷʶʪʴ ʨʽʟʘʥʥʷʤ: ʾʭ ʦʙʪʦʯʫʶʪʴ 

(ʪʦʢʘʨʥʘ ʦʙʨʦʙʢʘ), ʩʚʝʨʜʣʷʪʴ, ʬʨʝʟʝʨʫʁ ʪʴ, ʩʪʨʫʞʘʪʴ, ʰʣʽʬʫʶʪʴ ʪʦʱʦ. 

ɺʘʣʠ, ʰʢʽʚʠ, ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʪʽʣ 

ʦʙʝʨʪʘʥʥʷ (ʨʠʩ. 4.1), ʦʙʨʦʙʣʷʶʪʴ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʮʠʣʽʥʜʨʠʯʥʠʭ, ʢʦʥʽʯʥʠʭ, ʬʘʩʦʥʥʠʭ ʪʘ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ, ʘ ʪʘʢʦʞ ʢʘʥʘʚʦʢ, 

ʨʽʟʴʙ, ʬʘʩʦʢ ʽ ʛʘʣʪʝʣʝʡ, ʪʦʙʪʦ ʨʘʜʽʫʩʥʠʭ ʧʝʨʝʭʦʜʽʚ (ʨʠʩ. 4.2).  

ʊʦʢʘʨʥʘ ʦʙʨʦʙʢʘ - ʮʝ ʨʽʟʥʦʚʠʜ ʦʙʨʦʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʘʥʥʷʤ, ʟʘ ʷʢʦʛʦ ʟ 

ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʟʨʽʟʫʶʪʴ ʰʘʨ ʤʝʪʘʣʫ, ʪʘʢ ʟʚʘʥʠʡ ʧʨʠʧʫʩʢ. 

ɿʘʛʦʪʦʚʢʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʝʜʤʝʪ ʚʠʨʦʙʥʠʮʪʚʘ, ʟ ʷʢʦʛʦ ʟʤʽʥʦʶ ʬʦʨʤʠ, 

ʨʦʟʤʽʨʽʚ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʪʘ ʤʘʪʝʨʽʘʣʫ ʦʪʨʠʤʫʁ ʪʴ ʜʝʪʘʣʴ. 

ɿʘʛʦʪʦʚʢʠ ʻ ʧʨʦʜʫʢʪʦʤ ʚʠʨʦʙʥʠʮʪʚʘ: ʣʠʚʘʨʥʦʛʦ (ʚʽʜʣʠʚʢʠ) ʽ ʢʦʚʘʣʴʩʴʢʦʛʦ 

(ʧʦʢʦʚʢʠ ʚʽʣʴʥʦʛʦ ʢʫʚʘʥʥʷ, ʧʦʢʦʚʢʠ, ʰʪʘʤʧʦʚʢʠ), ʘʙʦ ʞ ʾʭ ʥʘʨʽʟʫʶʪʴ ʟ ʧʨʦʢʘʪʫ. 

ʉʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʜʝʪʘʣʽ ʪʘ ʚʠʜʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʛʦʪʦʚʦʢ. ɹʘʞʘʥʦ, ʱʦʙ ʬʦʨʤʘ ʟʘʛʦʪʦʚʢʠ ʷʢʦʤʦʛʘ ʤʝʥʰʝ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʬʦʨʤʠ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ.   

ʇʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʢʫ, ʪʦʙʪʦ ʪʦʚʱʠʥʘ ʟʨʽʟʫʚʘʥʦʛʦ ʰʘʨʫ, ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʽʤ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʟʘʜʘʥʦʾ ʬʦʨʤʠ  ̔ʨʦʟʤʨ̔ʽʚ. ʊʘʢ, ʥʘʜʪʦ ʤʘʣʠʡ ʧʨʠʧʫʩʢ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʨʘʢʫ (ʥʘ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʘ 

ʜʽʣʷʥʢʘ), ʘ ʟʘʚʝʣʠʢʠʡ - ʜʦ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʤʝʪʘʣʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ 

ʦʙʨʦʙʢʠ. ʇʨʠʧʫʩʢʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʚʽʜʥʠʢʘʤʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʟʨʽʟʫʚʘʥʦʛʦ ʧʨʠʧʫʩʢʫ ʨʦʟʨʽʟʥʷʶʪʴ ʯʦʨʥʦʚʫ ʽ ʯʠʩʪʦʚʫ 

ʦʙʨʦʙʢʠ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʤʘʶʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʜʚʘ ʨʫʭʠ (ʨʠʩ. 4.3): ʛʦʣʦʚʥʠʡ V - ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʪʘ ʨʫʭ 

ʧʦʜʘʯʽ S ï ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʨʽʟʮʷ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʚʨʽʟʫʚʘʥʥʷ ʨʽʟʮʷ ʚ ʥʦʚʽ ʰʘʨʠ ʤʝʪʘʣʫ. 

ʅʘ ʟʘʛʦʪʦʚʮʽ, ʷʢʫ ʧʽʜʜʘʶʪʴ ʪʦʢʘʨʥʽʡ ʦʙʨʦʙʮʽ, ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʧʦʚʝʨʭʥʽ: 

- ʦʙʨʦʙʣʶʚʘʥʫ,  ʟ ʷʢʦʾ ʟʨʽʟʘʶʪʴ ʰʘʨ ʤʝʪʘʣʫ; 

- ʦʙʨʦʙʣʝʥʫ, ʪʦʙʪʦ ʦʜʝʨʞʘʥʫ ʚʥʘʩʣʽʜʦʢ ʟʥʷʪʪʷ ʰʘʨʫ ʤʝʪʘʣʫ; 

- ʧʦʚʝʨʭʥʶ ʨʽʟʘʥʥʷ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʙʨʦʙʣʶʚʘʥʽʡ ʟʘʛʦʪʦʚʮʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʨʽʟʘʣʥɹʦʶ ʢʨʦʤʢʦʶ ʨʽʟʮʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʧʦʚʝʨʭʥʷ ʨʽʟʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʧʨʦʩʪʦʶ (ʮʠʣʽʥʜʨʠʯʥʦʶ, ʧʣʦʩʢʦʶ) ʽ ʩʢʣʘʜʥʦʶ (ʢʦʥʽʯʥʦʶ, 

ʬʘʩʦʥʥʦʶ, ʥʘʨʽʟʥʦʶ) (ʜʠʚ. ʨʠʩ. 4.2). 
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4.1.2. ʊʦʢʘʨʥʠʡ ʚʝʨʩʪʘʪ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ 

 

ʊʦʢʘʨʥʠʡ ʚʝʨʩʪʘʪ, ʦʩʥʘʱʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ 

ʨʽʟʴʙʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʥʠʤ ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤ (ʨʠʩ. 4.4). 

ʈʦʟʛʣʷʥʝʤʦ ʛʦʣʦʚʥʽ ʯʘʩʪʠʥʠ  ̔ʚʫʟʣʠ ʪʘʢʦʛʦ ʚʝʨʩʪʘʪʘ. 

ʉʪʘʥʠʥʘ 8 - ʮʝ ʤʘʩʠʚʥʘ ʯʘʚʫʥʥʘ ʦʩʥʦʚʘ, ʥʘ ʷʢʽʡ ʟʤʦʥʪʦʚʘʥʦ ʛʦʣʦʚʥʽ ʚʫʟʣʠ 

ʚʝʨʩʪʘʪʘ, ʾʾ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʤʘʻ ʜʚʽ ʧʣʦʩʢʽ ʪʘ ʜʚʽ ʧʨʠʟʤʘʪʠʯʥʽ ʥʘʧʨʷʤʥʽ, ʧʦ ʷʢʠʭ 

ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʩʫʧʦʨʪ 4 ̔  ʟʘʜʥʷ ʙʘʙʢʘ 5. ʉʪʘʥʠʥʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʜʚʦʭ ʪʫʤʙʘʭ. 

 

  

ʈʠʩ. 4.1. ʊʠʧʦʚʽ ʜʝʪʘʣʽ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ: 

ʘ - ʩʪʫʧʽʥʯʘʩʪʠʡ ʚʘʣ; ʙ - ʰʢʽʚ;  

ʚ - ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ 

ʈʠʩ. 4.3. ʈʫʭʠ ʫ ʧʨʦʮʝʩʽ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʧʦʚʝʨʭʥʽ ʥʘ ʦʙʨʦʙʣʶʚʘʥʽʡ ʟʘʛʦʪʦʚʮʽ: ʘ - 

ʨʦʙʦʪʘ ʧʜ̔ʨʽʟʥʠʤ ʨʽʟʮʝʤ;  

ʙ - ʚʽʜʨʽʟʥʠʤ; V - ʛʦʣʦʚʥʠʡ ʨʫʭ; S - ʨʫʭ ʧʦʜʘʯʽ; 

1  - ʦʙʨʦʙʣʶʚʘʥʘ ʧʦʚʝʨʭʥʷ;  

2 - ʧʦʚʝʨʭʥʷ ʨʽʟʘʥʥʷ; 3 - ʦʙʨʦʙʣʝʥʘ  

ʧʦʚʝʨʭʥʷ 

  

ʈʠʩ. 4.2. ɺʠʜʠ ʧʦʚʝʨʭʦʥʴ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ 

ʪʦʢʘʨʥʦʶ ʦʙʨʦʙʢʦʶ: 

1 - ʮʠʣʽʥʜʨʠʯʥʽ; 2 - ʛʘʥʪʝʣʴ: 3 - ʬʘʩʢʘ; 4 - 

ʧʣʦʩʢʘ (ʪʦʨʮʝʚʘ); 5 - ʬʘʩʦʥʥʘ; 6 - 

ʢʦʥʽʯʥʘ; 7 - ʢʘʥʘʚʢʘ;  

8 - ʥʘʨʽʟʥʘ 

ʈʠʩ. 4.4. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʪʦʢʘʨʥʦ-

ʛʚʠʥʪʦʨʽʟʥʦʛʦ ʚʝʨʩʪʘʪʘ 1ʂ62:  

1 - ʛʽʪʘʨʘ ʟʽ ʟʤʽʥʥʠʤʠ ʟʫʙʯʘʩʪʠʤʠ ʢʦʣʝʩʘʤʠ 

(ʰʝʩʪʝʨʥʷʤʠ); 2 - ʧʝʨʝʜʥʷ ʙʘʙʢʘ ʟ ʢʦʨʦʙʢʦʶ 

ʰʚʠʜʢʦʩʪʝʡ; 3 - ʢʦʨʦʙʢʘ ʧʦʜʘʯ; 4 - ʩʫʧʦʨʪ; 5 - 

ʟʘʜʥʷ ʙʘʙʢʘ;  

6 - ʰʘʬʘ ʟ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ;  

7 - ʬʘʨʪʫʭ; 8 - ʩʪʘʥʠʥʘ 
 

ʇʝʨʝʜʥʷ ʙʘʙʢʘ 2 - ʮʝ ʯʘʚʫʥʥʘ ʢʦʨʦʙʢʘ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʾ ʤʽʩʪʠʪʴʩʷ ʛʦʣʦʚʥʠʡ 

ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʚʝʨʩʪʘʪʘ - ʰʧʠʥʜʝʣʴ - ʽ ʢʦʨʦʙʢʘ ʰʚʠʜʢʦʩʪʝʡ. ʐʧʠʥʜʝʣʴ ʷʚʣʷʻ 

ʩʦʙʦʶ ʚʘʣ ʟ ʦʩʴʦʚʠʤ ʦʪʚʦʨʦʤ. ʅʘ ʧʨʘʚʦʤʫ ʢʽʥʮʽ ʰʧʠʥʜʝʣʷ ʢʨʽʧʠʪʴʩʷ ʧʨʠʩʪʨʽʡ 

(ʥʘʧʨʠʢʣʘʜ, ʧʘʪʨʦʥ), ʱʦ ʟʘʪʠʩʢʫʻ ʟʘʛʦʪʦʚʢʫ. ʆʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʜʦ ʰʧʠʥʜʝʣʷ 

ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʨʦʟʤʽʱʝʥʦʛʦ ʚ ʣʽʚʽʡ ʪʫʤʙʽ, ʯʝʨʝʟ ʢʣʠʥʦʧʘʩʦʚʫ 

ʧʝʨʝʜʘʯʫ ʪʘ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, ʨʦʟʪʘʰʦʚʘʥʠʭ 



81 

 

ʫʩʝʨʝʜʠʥʽ ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʨʦʙʢʦʶ ʰʚʠʜʢʦʩʪʝʡ. 

ɺʽʥ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ (ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ʟʘ ʭʚʠʣʠʥʫ) 

ʰʧʠʥʜʝʣʷ. 

ʉʫʧʦʨʪ 4 ï ʮʝ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʨʽʟʮʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʫʭʫ 

ʧʦʜʘʯʽ, ʪʦʙʪʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʽ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʘʭ. 

ʈʫʭ ʧʦʜʘʯʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʨʫʯʥʫ ʘʙʦ ʤʝʭʘʥʽʯʥʦ. ʄʝʭʘʥʽʯʥʠʡ 

(ʘʚʪʦʤʘʪʠʯʥʠʡ) ʨʫʭ ʧʦʜʘʯʽ ʩʫʧʦʨʪ ʦʪʨʠʤʫʻ ʚʽʜ ʭʦʜʦʚʦʛʦ ʚʘʣʘ ʘʙʦ ʭʦʜʦʚʦʛʦ 

ʛʚʠʥʪʘ (ʢʦʣʠ ʥʘʨʽʟʫʻʪʴʩʷ ʨʽʟʴʙʘ). ʉʫʧʦʨʪ ʩʢʣʘʜʘ̒ ʪʴʩʷ ʟ ʪʘʢʠʭ ʚʫʟʣʽʚ: 

- ʢʘʨʝʪʢʠ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦ ʥʘʧʨʷʤʥʠʭ ʩʪʘʥʠʥʠ; 

- ʬʘʨʪʫʭʘ 7, ʚ ʷʢʦʤʫ ʤʽʩʪʠʪʴʩʷ ʤʝʭʘʥʽʟʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ 

ʰʧʠʥʜʝʣʷ ʚ ʧʨʤ̫ʦʣʽʥʽʡʥʠʡ ʨʫʭ ʩʫʧʦʨʪʘ; 

- ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ; 

- ʚʝʨʭʥʽʭ (ʥʘʨʽʟʥʠʭ) ʧʦʣʦʟʢʽʚ; 

- ʨʽʟʮʝʪʨʠʤʘʯʘ. 

ʂʦʨʦʙʢʘ ʧʦʜʘʯ 3 ʷʚʣʷʻ ʩʦʙʦʶ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʧʝʨʝʜʘʻ ʦʙʝʨʪʘʥʥʷ ʚʽʜ 

ʰʧʠʥʜʝʣʷ ʜʦ ʭʦʜʦʚʦʛʦ ʚʘʣʘ ʘʙʦ ʭʦʜʦʚʦʛʦ ʛʚʠʥʪʘ. ɺʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʤʽʥʠ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʜʘʯʽ ʩʫʧʦʨʪʘ (ʘʙʦ ʢʨʦʢʫ ʨʽʟʴʙʠ). ʆʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʜʦ ʢʦʨʦʙʢʠ 

ʧʦʜʘʯ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʰʧʠʥʜʝʣʷ ʯʝʨʝʟ ʨʝʚʝʨʩʠʚʥʠʡ ʤʝʭʘʥʽʟʤ (ʪʨʝʥʟʝʣʴ) ʽ ʛʽʪʘʨʫ 

ʟʽ ʟʤʽʥʥʠʤʠ ʟʫʙʯʘʩʪʠʤʠ ʢʦʣʝʩʘʤʠ (ʰʝʩʪʝʨʥʷʤʠ). 

ɻʽʪʘʨʘ 1 ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ ʥʘ ʨʽʟʥʽ ʢʨʦʢʠ 

ʥʘʨʽʟʫʚʘʥʦʾ ʨʽʟʴʙʠ. 

ɿʘʜʥʶ ʙʘʙʢʫ 5 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʢʽʥʮʽʚ ʜʦʚʛʠʭ 

ʟʘʛʦʪʦʚʦʢ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʷʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʢʨʽʧʣʚʁʘʥʥʷ ʡ ʧʦʜʘʚʘʥʥʷ 

ʩʪʝʨʞʥʝʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʩʚʝʨʜʝʣ, ʟʝʥʢʝʨʽʚ, ʨʦʟʚʝʨʪʦʢ). 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚʝʨʩʪʘʪʘ ʨʦʟʤʽʱʝʥʦ ʚ ʰʘʬʽ 6. 

ɺʤʠʢʘʥʥʷ ʽ ʚʠʤʠʢʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʧʫʩʢ ʽ ʟʫʧʠʥʢʘ ʚʝʨʩʪʘʪʘ, 

ʢʝʨʫʚʘʥʥʷ ʢʦʨʦʙʢʦʶ ʰʚʠʜʢʦʩʪʝʡ, ʢʦʨʦʙʢʦʶ ʧʦʜʘʯ, ʤʝʭʘʥʽʟʤʦʤ ʬʘʨʪʫʭʘ ʪʦʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʨʛʘʥʘʤʠ ʢʝʨʫʚʘʥʥʷ (ʨʫʢʦʷʪʢʘʤʠ, ʢʥʦʧʢʘʤʠ, 

ʤʘʭʦʚʠʯʢʘʤʠ). 

ʈʦʙʦʯʠʤ ʤʽʩʮʝʤ ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʯʦʾ ʧʣʦʱʽ ʮʝʭʫ, ʥʘ ʷʢʽʡ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʦʧʝʨʘʪʦʨʽʚ-ʚʝʨʩʪʘʪʥʠʢʽʚ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʘ ʥʠʤʠ 

ʦʜʠʥʠʮʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʚʝʨʩʪʘʪ), ʘ ʪʘʢʦʞ ʦʩʥʘʱʝʥʥʷ ʽ (ʥʘ ʧʝʚʥʠʡ 

ʯʘʩ) ʧʨʝʜʤʝʪʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʣʘʥʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʪʦʢʘʨʷ (ʨʠʩ. 4.5) ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʘʙʘʨʠʪʥʠʭ 

ʨʦʟʤʽʨʽʚ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʚʝʨʩʪʘʪʘ, ʨʦʟʤʽʨʽʚ ʽ ʤʘʩʠ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʘ 

ʪʘʢʦʞ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʝʣʘʞ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʰʘʬʫ. ɿʘʛʦʪʦʚʢʠ ʽ ʜʝʪʘʣʽ ʫʢʣʘʜʘʶʪʴ ʥʘ ʩʪʝʣʘʞʽ, ʧʨʠʯʦʤʫ, 

ʚʝʣʠʢʽ ï ʥʘ ʡʦʛʦ ʥʠʞʥʽʡ ʧʦʣʠʮʽ. ʆʩʢʽʣʴʢʠ ʟʘʛʦʪʦʚʢʫ ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʧʘʪʨʦʥʽ 

ʧʨʘʚʦʶ ʨʫʢʦʶ, ʩʪʝʣʘʞ ʫʩʪʘʥʦʚʣʶʶʪʴ ʧʨʘʚʦʨʫʯ ʚʽʜ ʪʦʢʘʨʷ. 

ʆʜʥʫ ʟ ʢʦʥʩʪʨʫʢʮʽʡ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʰʘʬʠ ʽʟ ʩʝʢʪʦʨʥʠʤʠ ʷʱʠʢʘʤʠ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.6. ʋ ʚʝʨʭʥʴʦʤʫ ʷʱʠʢʫ ʰʘʬʠ ʟʙʝʨʽʛʘʶʪʴ ʢʨʝʩʣʝʥʥʷ, 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʘʨʪʠ, ʨʦʙʦʯʽ ʥʘʨʷʜʠ, ʜʦʚʽʜʥʠʢʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. ʋ 

ʩʝʨʝʜʥʽʡ ʷʱʠʢ ʩʢʣʘʜʘʶʪʴ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʛʨʫʧʦʚʘʥʽ ʟʘ ʪʠʧʘʤʠ ʡ ʨʦʟʤʽʨʘʤʠ. 

ʅʠʞʯʝ ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʤʽʱʫʶʪʴ ʩʪʝʨʞʥʝʚʽ ʨʽʟʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʧʝʨʝʭʽʜʥʽ 
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ʚʪʫʣʢʠ, ʮʝʥʪʨʠ, ʭʦʤʫʪʠʢʠ. ʋ ʥʘʡʥʠʞʯʠʡ ʷʱʠʢ ʰʘʬʠ ʩʢʣʘʜʘʶʪʴ ʧʘʪʨʦʥʠ ʡ 

ʢʫʣʘʯʢʠ ʜʦ ʥʠʭ. ʅʝ ʩʣʽʜ ʟʘʭʘʨʘʱʫʚʘʪʠ ʰʘʬʫ ʟʘʡʚʠʤ ʟʘʧʘʩʦʤ ʽʥʩʪʨʫʤʝʥʪʽʚ: ʫʩʝ 

ʧʦʪʨʽʙʥʝ ʜʣʷ ʨʦʙʦʪʠ ʣʽʧʰʝ ʦʪʨʠʤʘʪʠ ʥʘ ʧʦʯʘʪʢʫ ʟʤʽʥʠ ʟ ̔ ʩʢʣʘʜʫ. ʇʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʫʩʽ ʧʨʝʜʤʝʪʠ, ʷʢʽ ʙʝʨʫʪʴ ʧʨʘʚʦʶ ʨʫʢʦʶ, ʨʦʟʤʽʱʫʶʪʴ ʧʨʘʚʦʨʫʯ 

ʚʽʜ ʧʨʘʮʶʶʯʦʛʦ, ʘ ʪʽ, ʱʦ ʙʝʨʫʪʴ ʣʽʚʦʶ ʨʫʢʦʶ, - ʣʽʚʦʨʫʯ. ʇʨʝʜʤʝʪʠ, ʷʢʠʤʠ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʯʘʩʪʽʰʝ (ʥʘʧʨʠʢʣʘʜ, ʢʣʶʯ ʧʘʪʨʦʥʘ), ʢʣʘʜʫʪʴ ʙʣʠʞʯʝ, ʥʽʞ 

ʧʨʝʜʤʝʪʠ, ʷʢʠʤʠ ʢʦʨʠʩʪʫʶʪʩɹʷ ʨʽʜʰʝ (ʥʘʧʨʠʢʣʘʜ, ʢʣʶʯ ʨʽʟʮʝʪʨʠʤʘʯʘ). 

 
ʈʠʩ. .4.5. ʈʦʙʦʯʝ ʤʽʩʮʝ ʪʦʢʘʨʘ (ʚʝʨʩʪʘʪ 1ʂ62): 

 1 - ʨʝʰʽʪʢʘ; 2 - ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʰʘʬʘ, 3 - ʧʣʘʥʰʝʪ ʜʣʷ ʢʨʝʩʣʝʥʥʷ; 

4 - ʣʦʪʦʢ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ; 5 - ʩʪʝʣʘʞ; 6 - ʷʱʠʢʠ ʜʣʷ ʟʘʛʦʪʦʚʦʢ  ʽ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ 

 

ʇʦʪʨʽʙʥʽ ʜʣʷ ʨʦʙʦʪʠ ʢʣʶʯʽ ʡ ʧʽʜʢʣʘʜʢʠ 

ʫʢʣʘʜʘʶʪʴ ʥʘ ʜʝʨʝʚ'ʷʥʠʡ ʣʦʪʦʢ, ʷʢʠʡ 

ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʧʝʨʝʜʥʽʡ ʙʘʙʮʽ. 

ʅʘ ʧʽʜʣʦʛʫ ʧʝʨʝʜ ʚʝʨʩʪʘʪʦʤ ʢʣʘʜʫʪʴ 

ʜʝʨʝʚ'ʷʥʫ ʨʝʰʽʪʢʫ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʩʣʽʜ ʟʘʚʞʜʠ 

ʪʨʠʤʘʪʠ ʚ ʯʠʩʪʦʪʽ, ʦʩʢʽʣʴʢʠ ʙʨʫʜ ʽ ʙʝʟʣʘʜ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ, ʙʨʘʢʫ, 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʦʩʪʦʚʁʘʥʥʷ ʪʘ 

ʧʝʨʝʜʯʘʩʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʚʝʨʩʪʘʪʘ. ʇʽʜʣʦʛʘ ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʩ̔ʮʽ ʤʘʻ ʙʫʪʠ ʨʽʚʥʦʶ ʡ ʯʠʩʪʦʶ, ʙʝʟ 

ʧʘʪʴʦʢʽʚ ʤʘʩʣʘ ʪʘ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ 

(ʄʆʈ). 

ʈʦʙʦʯʝ ʧʨʠʤʽʱʝʥʥʷ ʦʙʣʘʜʥʫʻʪʴʩʷ 

ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ ʪʘ ʧʨʠʪʦʢʫ ʯʠʩʪʦʛʦ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʚ ʮʝʭʫ (ʤʘʡʩʪʝʨʥʽ) ʤʘʻ ʩʪʘʥʦʚʠʪʠ 15ï

18 Áʉ. 

 

ʈʦʙʽʪʥʠʢ ʥʘ ʩʚʦʻʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʥʝ 

ʧʦʚʠʥʝʥ ʟʘʟʥʘʚʘʪʠ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʟ ʙʦʢʫ 

ʩʫʤ̔ʞʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

 

ʈʠʩ. 4.6. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ 

ʘhʬʘ 
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4.1.3. ʄʝʪʘʣʦʦʙʨʦʙʣʶʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʜʣʷ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ 

 

ʅʘʡʙʽʣʴʰ ʪʦʯʥʠʤʠ ʤʝʪʘʣʦʦʙʨʦʙʣʶʚʘʣʴʥʠʤʠ ʚʝʨʩʪʘʪʘʤʠ ʟ ʏʇʂ ʫ ʩʫʯʘʩʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʥʘʜʪʦʯʥʠʭ ʜʝʪʘʣʝʡ, ʻ 

ʚʝʨʩʪʘʪʠ, ʱʦ ʤʘʶʪʴ ʢʨʦʢ ʧʦʟʠʮʽʚʁʘʥʥʷ 1 ʤʢʤ ʪʘ 0,5 ʤʢʤ, ʪʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʙʫʚ ʦʙʨʘʥʠʡ ʦʙʨʦʙʣʶʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ IKEGAI (ʚʠʨʦʙʥʠʮʪʚʘ 

ʗʧʦʥʽʾ) ʤʦʜ. AT25Z (ʨʠʩ. 4.1). ʋ ʩʢʣʘʜʽ ʮʴʦʛʦ ʚʝʨʩʪʘʪʘ ʻ ʩʪʽʡʢʘ ʏʇʂ ʪʠʧʫ CNC 

ʤʦʜ. FANUC (ʨʠʩ. 4.2).  

ʇʦʭʠʙʢʘ ʧʝʨʝʤʽʱʝʥʴ ʛʦʣʦʚʥʠʭ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘʢʦʛʦ ʚʝʨʩʪʘʪʘ 

ʩʢʣʘʜʘʻ ʥʝ ʙʽʣʴʰ 1 ʤʢʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʧʨʝʮʠʟʽʡʥʦʾ ʧʨʠʣʘʜʦʙʫʜʽʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʩʪʘʪʘ 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.1. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʘʪʨʦʥʘ ʚ ʜʽʘʧʘʟʦʥʽ 

ʰʚʠʜʢʦʩʪʽ ʰʧʠʥʜʝʣʷ, ʙʣʠʟʴʢʦʾ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʧʫʩʪʠʤʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ ʜʣʷ ʧʘʪʨʦʥʘ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʟʘʛʦʪʦʚʢʘ ʜʝʪʘʣʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʙʘʣʘʥʩ. 

ʂʨʽʤ ʪʦʛʦ, ʟʫʩʠʣʣʷ ʟʘʞʠʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, 

ʪʦʤʫ ʚʘʨʪʦ ʚʩʪʘʥʦʚʠʪʠ ʪʠʩʢ ʧʘʪʨʦʥʘ ʥʘ ʨʽʚʥʽ, ʙʣʠʟʴʢʦʤʫ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʛʦ ʪʠʩʢʫ ʜʣʷ ʧʘʪʨʦʥʘ. ʇʨʠ ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʥʽ ʤôʷʢʽ ʢʫʣʘʯʢʠ 

ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢ, ʱʦʙ ʟʦʚʥʽʰʥʽ ʢʽʥʮʽ ʧʦʻʜʥʫʚʘʣʠʩ ̫ʟ ʥʘʚʢʦʣʠʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 

ʢʦʨʧʫʩʘ ʧʘʪʨʦʥʘ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʫʣʘʯʢʽʚ ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ, ʥʽʞ ʩʪʘʥʜʘʨʪʥʽ 

ʤôʷʢʽ ʢʫʣʘʯʢʠ, ʩʠʣʘ ʟʘʞʠʤʫ ʟʥʠʞʫʻʪʴʩʷ ʫ ʩʪʫʧʝʥʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʚʢʘʟʘʥʽ 

ʚʝʣʠʯʠʥʠ, ʚ ʩʠʣʫ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʪʘ ʟʥʠʞʫʻʪʴʩʷ ʚ ʟʚʦʨʦʪʥʴʦʤʫ 

ʚʠʧʘʜʢʫ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʥʠʟʠʪʠ ʰʚʠʜʢʽʩʪʴ ʰʧʠʥʜʝʣʷ. 

 

 
 

ʈʠʩ. 4. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʤʝʪʘʣʦʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ IKEGAI 
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ʈʠʩ. 4. 2. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʪʽʡʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʠʧʫ CNC ʤʝʪʘʣʦʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ 

ʚʝʨʩʪʘʪʘ IKEGAI 

ʊʘʙʣʠʮʷ  4.1  

 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʘʣʦʦʙʨʦʙʣʶʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʤʦʜ. IKEGAI  

ʇʦʟʠʮʽʷ  
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

AT20ZJ AT20ZU AT25ZJ AT25ZU 

1 2 3 4 5 

ʇʨʘʮʝ-

ʟʜʘʪ-

ʥʽʩʪʴ 

ʉʪʘʥʜʘʨʪʥ. ʜʽʘʤ. 

ʦʙʨʦʙʣ. ʜʝʪʘʣʽ 
ʤʤ Å200 Å250 

ʄʘʢʩ. ʜʦʚʞʠʥʘ 

ʦʙʨʦʙʣ. ʜʝʪʘʣʽ 
ʤʤ 700 

ɻʦʣʦʚ-

ʥʠʡ 

ʰʧʠʥ-

ʜʝʣʴ 

ɼʽʘʤʝʪʨ ʛʦʣ. 

ʰʧʠʥʜʝʣʷ 
ʤʤ Å120 

ɼʽʘʤʝʪʨ ʥʘʩʢʨʽʟʥʦʛʦ 

ʦʪʚʦʨʫ 
ʤʤ (Å77 ʧʨʫʪʢʦʚʘ ʟʘʛʦʪʦʚʢʘ: ʤʘʢʩ. Å65) 

ʂʽʥʝʮʴ ʛʦʣ. 

ʰʧʠʥʜʝʣ ̫
 ASA A2-8 

ɼʽʘʤ. ʦʪʚʦʨʫ ʢʽʥʮ. 

ʰʧʠʥʜ. 
 Å85H7 

ʏʘʩʪʦʪʘ ʦʙʝʨʪ. ʛʦʣ. 

ʰʧʠʥʜʝʣʷ 

ʦʙ/ 

ʭʚ 
160-4000 

40-3150 

(2 ʩʪʫʧʝʥ.) 

ʈʝʚʦʣ-ɹ

ʚʝʨʥʘ 

ʛʦʣʦʚʢʘ 

(ʧʦ ʦʩʽ 

Z) 

ʍʽʜ ʤʤ 700 

ʇʨʠʩʢʦʨʝʥʝ 

ʧʝʨʝʤʽʱʝʥʥ ̫

ʤʤ/ 

ʭʚ 
12000 

ʇʦʜʘʯʘ ʈɯ 
ʤʤ/ 

ʭʚ 
1-10000 

ʇʝʨʝʤʽ-

ʱʝʥʥʷ 

ʽʥʩʪʨʫ-

ʤʝʥʪʘ 

(ʧʦ ʦʩʽ 

X) 

ʍʽʜ ʤʤ 250 

ʇʨʠʩʢʦʨʝʥʝ 

ʧʝʨʝʤʽʱʝʥʥ ̫

ʤʤ/ 

ʭʚ 
10000 

ʂʽʣʴʢʽʩʪʴ 

ʽʥʩʪʨʫʤʝʥʪʽʚ 
 12 

ʇʦʜʘʯʘ ʈɯ 
ʤʤ/ 

ʭʚ 
1-10000 
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1 2 3 4 5 

ʆʙʝʨ-

ʪʦʚʘ 

ʧʦʜʘʯʘ 

ʛʦʣʦʚ-

ʥʦʛʦ 

ʰʧʠʥ-

ʜʝʣʷ (ʧʦ 

ʦʩʽ ʉ) 

ʇʨʠʩʢʦʨʝʥʝ 

ʧʝʨʝʤʽʱʝʥʥ ̫

ʦʙ/ 

ʭʚ 
- 20 - 20 

ʅʘʡʤʝʥʰʘ ʚʭʽʜʥʘ 

ʨʽʟʥʠʮ ̫
 

25̄ ( ʛʦʣ. 

ʝʣ. 

ʜʚʠʛʫʥ) 

0,001̄  

25̄ (ʛʦʣ. 

ʝʣ. 

ʜʚʠʛʫʥ) 

0,001̄  

ɽʣʝʢʪʨʦ- 

ʜʚʠʛʫʥʠ 

ɻʦʣʦʚʥʠʡ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ 
ʢɺʪ 

11/15 ʧʦʩʪ. ʪ. 

(ʙʝʟʧʝʨʝʨ. /30 ʭʚʠʣ) 

15/20 ʧʦʩʪ. ʪ. 

(ʙʝʟʧʝʨʝʨ. /30 ʭʚʠʣ) 

ɽʣʝʢʪʨʦʜʚʠʛʫʥ 

ʨʫʰʽʷ ʽʥʩʪʨʫʤʝʥʪʘ 

ʰʧʠʥʜʝʣʷ 

ʢɺʪ 2,2/3,7 ʧʦʩʪ. ʪ. (ʙʝʟʧʝʨʝʨ. /30 ʭʚʠʣ) 

ʉʝʨʚʦʤʦʪʦʨ ʜʣʷ ʦʩʽ 

Z 
ʢɺʪ 1,1 

ʉʝʨʚʦʤʦʪʦʨ ʜʣʷ ʦʩʽ 

X 
ʢɺʪ 0,8 

ɽʣʝʢʪʨʦʜʚʠʛʫʥ 

ʛʽʜʨʦʥʘʩʦʩʘ 
ʢɺʪ 1,5 

ɽʣʝʢʪʨʦʜʚʠʛʫʥ 

ʥʘʩʦʩʘ ʦʭʦʣʦʜʞ. 

ʨ̔ʜʠʥʠ 

ʢɺʪ 0,4 

ʉʝʨʚʦʤʦʪʦʨ ʜʣʷ ʦʩʽ 

ʉ 
ʢɺʪ - 0,8 - 0,8 

ɿʘʜʥʷ 

ʙʘʙʢʘ 

ɼʽʘʤʝʪʨ ʰʧʠʥʜʝʣʷ ʤʤ Å100 

ʇʝʨʝʤʽʱʝʥʥʷ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ 
ʤʤ 500 

ʍʽʜ ʰʧʠʥʜʝʣʷ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ 
ʤʤ 100 

ʂʦʥʫʩʥʠʡ ʦʪʚʽʨ  ʄʊ ˉ4 

ɼʽʘʤʝʪʨ ʮʠʣʥ̔ʜʨʘ ʤʤ Å65 

ɻʽʜʨʘʚ-

ʣʽʯʥʘ 

ʩʠʩʪʝʤʘ 

ʆʙ¡̒ʤ ʙʘʢʘ ʣ 40 

ɼʽʘʧʘʟʦʥ 

ʨʝʛʫʣʚʁʘʥʥʷ ʪʠʩʢʫ 

ʢʛ/ 

ʩʤ
2
 

ʄʘʢʩ. 45 

ʆʙ¡̒ʤ  ʙʘʢʘ ʦʭʦʣʦʜʞʫʚʘʣʥɹʦʾ 

ʨʽʜʠʥʠ 
ʣ 180 

ʉʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛ̔ ʾ ʢɺɸ 25 35 

ʇʦʪʨʽʙʥʘ ʧʣʦʱʠʥʘ ʧʽʜ ʚʝʨʩʪʘʪ ʤʤ 3180³1650 

ɺʘʛʘ ʥʝʪʪʦ ʚʝʨʩʪʘʪʘ ʢʛ 5900 6200 

 

ɺʝʨʩʪʘʪ ʪʦʢʘʨʥʦ-ʛʚʠʥʪʦʨʽʟʘʣʥɹʠʡ ʤʦʜ. 1ʂ62 (ʪʘʙʣ. 4.1) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʯʠʩʪʦʚʠʭ ʪʘ ʥʘʧʽʚʯʠʩʪʦʚʠʭ ʪʦʢʘʨʥʠʭ ʨʦʙʽʪ, ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʤʝʪʨʠʯʥʦʾ, 

ʜʶʡʤʦʚʦʾ, ʤʦʜʫʣʴʥʦʾ, ʧʽʪʯʝʚʦʾ ʨʽʟʴʙ (ʧʨʘʚʠʭ ʪʘ ʣʽʚʠʭ) ʟ ʥʦʨʤʘʣʴʥʠʤ ʪʘ 

ʟʙʽʣʴʰʝʥʠʤ ʢʨʦʢʦʤ, ʦʜʥʦ - ʪʘ ʙʘʛʘʪʦʟʘʭʦʜʦʚʠʭ ʨʽʟʴʙ, ʥʘʨʟ̔ʘʥʥʷ ʘʨʭʽʤʝʜʦʚʦʾ 

ʩʧʽʨʘʣʽ ʟ ʢʨʦʢʦʤ 3/8 ʪʘ 7/16 ʜʶʡʤʽʚ; 8; 10 ʪʘ 12 ʤʤ ʪʘ ʜʣʷ ʢʦʧʽʨʦʚʘʣʴʥʠʭ ʨʦʙʽʪ. 

ɺʝʨʩʪʘʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʤʽʣʢʦʩʝʨʽʡʥʦʤʫ ʪʘ ʦʜʠʥʠʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.1 
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ʈʫʰʽʡ ʚʝʨʩʪʘʪʘ ʟʜʽʡʩʥʝʥʦ ʚʽʜ ʦʢʨʝʤʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʘʩʠʥʭʨʦʥʥʦʛʦ 
ʪʠʧʫ. ɿʤʽʥʫ ʯʠʩʝʣ ʦʙʝʨʪʽʚ ʰʧʠʥʜʝʣʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʦʜʘʯʽ (ʢʨʦʢʫ 
ʨʽʟʴʙʠ, ʷʢʫ ʥʘʨʽʟʘʶʪʴ) ʟʜʽʡʩʥʝʥʦ ʢʦʨʦʙʢʘʤʠ ʰʚʠʜʢʦʩʪʝʡ ʪʘ ʧʦʜʘʯ. ʂʝʨʫʚʘʥʥʷ 
ʢʦʨʦʙʢʘʤʠ ʰʚʠʜʢʦʩʪʝʡ ʪʘ ʧʦʜʘʯ ʟʜʽʡʩʥʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʘʞʝʣʷʤʠ. ʇʫʩʢ, 
ʟʫʧʠʥʢʘ ʪʘ ʨʝʚʝʨʩʫʚʘʥʥʷ ʰʧʠʥʜʝʣ ̫ ʟʜʽʡʩʥʝʥʦ ʬʨʠʢʮʽʦʥʦʶ ʤʫʬʪʦʶ. ɼʣʷ 
ʥʘʨʽʟʘʥʥʷ ʪʦʯʥʦʾ ʨʽʟʴʙʠ ʟʨʦʙʣʝʥʦ ʚʤʠʢʘʥʥʷ ʭʦʜʦʚʦʛʦ ʛʚʠʥʪʘ ʥʘʧʨʷʤʢʫ, ʙʝʟ 
ʢʦʨʦʙʢʠ ʧʦʜʘʯ, ʢʨʽʟʴ ʟʤʽʥʥʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ. ʄʝʭʘʥ̔ʯʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʩʫʧʦʨʪʘ ʫ 
ʧʦʟʜʦʚʞʥʴʦʤʫ ʪʘ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʚʠʢʦʥʫʶʪʴʩʷ ʤʥʝʤʦʥʽʯʥʠʤ ʚʘʞʝʣʝʤ, 
ʨʦʟʪʘʰʦʚʘʥʠʤ ʥʘ ʬʘʨʪʫʩʽ ʩʫʧʦʨʪʘ. 

ʐʚʠʜʢʽ ʧʝʨʝʤʽʱʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʥʽ ʚʽʜ ʦʢʨʝʤʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, 
ʚʢʣʶʯʘʶʪʴʩʷ ʝʣʝʢʪʨʦʢʥʦʧʢʦʶ ʥʘ ʤʥʝʤʦʥʽʯʥʦʤʫ ʚʘʞʝʣʽ. ʇʨʠ ʩʚʝʨʜʣʽʥʥʽ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʭʘʥʽʯʥʫ ʧʦʜʘʯʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʚʽʜ ʢʘʨʝʪʢʠ. ʋ ʚʝʨʩʪʘʪʽ ʻ 
ʟʘʜʥʷ ʨʽʟʘʣʴʥʘ ʛʦʣʽʚʢʘ; ʤʦʞʣʠʚʽ ʪʘʢʦʞ ʨʦʙʦʪʠ ʧʦ ʦʧʦʨʘʭ ʪʘ ʦʙʪʦʯʫʚʘʥʥ ʁ
ʢʦʥʫʩʽʚ ʟʘ ʢʦʧʽʨʥʦʶ ʣʽʥʽʡʢʦʶ. ɺʝʨʩʪʘʪ ʚʠʛʦʪʦʚʣʶʻʪʴʩʷ ʪʨʴʦʭ ʪʠʧʽʚ ï ʟ 
ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʮʝʥʪʨʘʤʠ: 710 ʤʤ, 1000 ʤʤ ʪʘ 1400 ʤʤ. 

ʆʪʞʝ, ʥʘ ʧʨʠʢʣʘʜʽ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 4.1, ʪʘʙʣ. 4.1, ʪʘʙʣ. 4.2) ʤʦʞʥʘ ʫʷʚʠʪʠ 
ʚʧʣʠʚ ʛʦʣʦʚʥʦʛʦ ʨʫʰʽʷ ʚʝʨʩʪʘʪʘ ʥʘ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɿʤʽʥʘ 
ʩʪʘʥʫ ʈɯ, ʢʦʪʨʠʡ ʚʠʢʦʥʫʻ ʧʝʚʥʫ ʦʧʝʨʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ, ʢʨʠʪʠʯʥʠʡ ʟʥʦʩ, 
ʟʘʱʝʤʣʝʥʥʷ ʚ ʤʘʪʝʨʘ̔ʣ̔ ʟʘʛʦʪʦʚʢʠ, ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʣʦʚʥʦʛʦ ʨʫʰʽʷ, 
ʢʦʣʠ ʚʠʥʠʢʘʻ ʟʤʽʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʘʨʘʤʝʪʨʫ ʢʦʚʟʘʥʥʷ. 

ʊʦʙʪʦ, ʚʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ, ʘʥʘʣʽʟʫʶʯʠ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʫʰʽʷ ʚʝʨʩʪʘʪʘ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʪʘʥ ʘʙʦ ʩʠʪʫʘʮʽʶ, ʚ 
ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʊʘʙʣʠʮʷ  4.2 

ʆʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʩʪʘʪʘ 1ʂ62 

 
ʆʩʥʦʚʥʽ ʨʦʟʤʽʨʠ 

ʅʘʡʙʽʣʴʰʠʡ ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʠʨʦʙʫ, ʱʦ ʦʙʨʦʙʣʶʻʪʴʩʷ, ʤʤ: 

- ʥʘʜ ʩʪʘʥʠʥʦʶ      

- ʥʘʜ ʩʫʧʦʨʪʦʤ 

 

400 

220 

ʅʘʡʙʽʣʴʰʘ ʜʦʚʞʠʥʘ ʦʙʪʦʯʫʚʘʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʘʤʠ), ʤʤ 640; 930; 1330 

ʅʘʡʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʧʨʫʪʢʘ, ʱʦ ʦʙʨʦʙʣʷ̒ ʪʴʩʷ, ʤʤ 45 

ʅʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʘʤʠ, ʤʤ 710, 1000, 

1400 

ʂʨʦʢ ʨʽʟʴʙʠ, ʱʦ ʥʘʨʽʟʘʶʪʴ: 

- ʤʝʪʨʠʯʥʦʾ, ʤʤ 

- ʜʶʡʤʦʚʦʾ (ʯʠʩʣʦ ʥʠʪʦʢ ʥʘ 1±) 

- ʤʦʜʫʣʴʥʦʾ, ʤʤ 

- ʧʽʪʯʝʚʦʾ, ʧʽʪʯʠ  

 

1 · 192 

24 · 2 

0,5 · 48 

96 · 1 

ʉʫʧʦʨʪ 

ʏʠʩʣʦ ʨʽʟʮʽʚ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ      4 

ʅʘʡʙʽʣʴʰʠʡ ʨʦʟʤʽʨ ʧʝʨʝʨʽʟʫ ʪʨʠʤʘʯʘ ʨʽʟʮʷ (ʰʠʨʠʥʘ ʭ ʚʠʩʦʪʘ), ʤʤ 25 ʭ 25 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ ʜʦ ʣʽʥʽʾ ʮʝʥʪʨʽʚ, ʤʤ 25 

ʅʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʣʽʥʽʾ ʮʝʥʪʨʽʚ ʜʦ ʢʨʦʤʢʠ ʨʽʟʮʝʪʨʠʤʘʯʘ, ʤʤ  

240 

ʅʘʡʙʽʣʴʰʝ ʧʝʨʝʤʽʱʝʥʥʷ ʩʫʧʦʨʪʘ, ʤʤ: 

- ʧʦʟʜʦʚʞʥʻ (ʚʽʜʧʦʚʽʜʥʦ ʚʽʜʩʪʘʥʽ ʤʽʞ ʮʝʥʪʨʘʤʠ)  

- ʧʦʧʝʨʝʯʥʝ 

 

640;930; 1330 

250 
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ʎʽʥʘ ʦʜʥʦʛʦ ʜʽʣʝʥʥʷ, ʤʤ: 

- ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

- ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

 

1 

0,05 

ʈʽʟʘʣʴʥʽ ʢʦʚʟʘʥʢʠ 

ʅʘʡʙʽʣʴʰʠʡ ʢʫʪ ʧʦʚʦʨʦʪʫ, ʛʨʘʜ -65 · +90 

ʅʘʡʙʽʣʴʰʝ ʧʝʨʝʤʽʱʝʥʥʷ, ʤʤ 140 

ʎʽʥʘ ʦʜʥʦʛʦ ʜʽʣʝʥʥʷ ʰʢʘʣʠ ʧʦʚʦʨʦʪʫ, ʛʨʘʜ 1 

ʎʽʥʘ ʦʜʥʦʛʦ ʜʽʣʝʥʥʷ ʣʽʤʙʫ, ʤʤ 0,05 

ʐʧʠʥʜʝʣʴ 

ʂʦʥʫʩ ʦʪʚʦʨʫ ʰʧʠʥʜʝʣʷ ʄʦʨʟʝ ˉ 6 

ɼʽʘʤʝʪʨ ʦʪʚʦʨʫ, ʤʤ 47 

ɿʘʜʥʷ ʙʘʙʢʘ 

ʂʦʥʫʩ ʦʪʚʦʨʫ ʧʽʥʦʣʽ ʄʦʨʟʝ ˉ 5 

ʅʘʡʙʽʣʴʰʝ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʥʦʣʽ, ʤʤ 200 

ʎʽʥʘ ʦʜʥʦʛʦ ʜʽʣʝʥʥʷ ʣʽʤʙʫ ʧʝʨʝʤʽʱʝʥʥʷ ʧʽʥʦʣʽ, ʤʤ 0,05 

ʇʦʧʝʨʝʯʥʠʡ ʟʩʫʚ ʙʘʙʢʠ, ʤʤ   ° 15 

 

 

4.1.4. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 

 

ʇʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣ ʯʠʥʠʪʴ ʦʧʽʨ ʟʥʽʤʘʥʥʶ ʩʪʨʫʞʢʠ, ʪʦʙʪʦ ʩʪʚʦʨʶʻ 

ʦʧʽʨ ʨʦʙʦʪʽ ʽʥʩʪʨʫʤʝʥʪʘ. ʊʦʤʫ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʥʩʪʨʫʤʝʥʪ, 

ʩʪʘʚʣʷʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ. 

ʑʦʙ ʨʽʟʘʣʴʥʘ ʯʘʩʪʠʥʘ ʽʥʩʪʨʫʤʝʥʪʘ ʤʦʛʣʘ ʚʨʽʟʫʚʘʪʠʩʷ ʫ ʧʦʚʝʨʭʥʶ 

ʟʘʛʦʪʦʚʢʠ, ʪʚʝʨʜʽʩʪʴ ʾʾ ʤʘʻ ʙʫʪʠ ʚʠʱʦʶ ʟʘ ʪʚʝʨʜʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʝʪʘʣʫ. 

ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʤʝʪʘʣ, ʯʠʥʷʯʠ ʦʧʽʨ ʧʨʦʥʠʢʥʝʥʥʶ ʨʟ̔ʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʽʥʩʪʨʫʤʝʥʪʘ ʫ ʟʨʽʟʫʚʘʥʠʡ ʰʘʨ, ʪʠʩʥʝ ʥʘ ʧʝʨʝʜʥʶ ʧʦʚʝʨʭʥʶ ʣʝʟʘ. ʎʷ ʩʠʣʘ ʪʠʩʢʫ 

ʥʘʤʘʛʘʻʪʴʩʷ ʟʽʛʥʫʪʠ, ʟʣʘʤʘʪʠ ʽʥʩʪʨʫʤʝʥʪ. ɸ ʦʪʞʝ, ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʦ 

ʽʥʩʪʨʫʤʝʥʪ, ʧʦʚʠʥʝʥ ʤʘʪʠ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ. 

ʈʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʽʥʩʪʨʫʤʝʥʪʘ, ʷʢʘ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʘʟʥʘʻ ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʥʝ ʧʦʚʠʥʥʘ ʚʠʢʨʠʰʫʚʘʪʠʩʷ, ʪʦʤʫ ʤʘʪʝʨʽʘʣ ʤʘʻ ʙʫʪʠ ʚ'ʷʟʢʠʤ. 

ʇʝʨʝʜʥʷ ʽ ʟʘʜʥʷ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʘ, ʩʪʠʢʘʶʯʠʩʴ ʫ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʟ 

ʤʝʪʘʣʦʤ, ʩʪʠʨʘʶʪʴʩʷ ʪʘ ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 1000Áʉ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʥ̔ʩʪʨʫʤʝʥʪ ʟʘʪʫʧʣʷʻʪʴʩʷ. 

ʆʪʞʝ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʙʫʪʠ ʟʥʦʩʦʩʪʽʡʢʠʤʠ ʟʘ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʪʦʙʪʦ ʚʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ 

ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʣʝʞʘʪʴ ʰʚʠʜʢʦʨʽʟʘʣʴʥʽ ʩʪʘʣʽ 

ʈ9, ʈ12, ʈ18, ʈ6ʄ5, ʈ9ʂ5 ʪʘ ʽʥ. ʇʽʩʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʮʽ ʩʪʘʣʽ ʥʘʙʫʚʘʶʪʴ 

ʚʠʩʦʢʦʾ ʪʚʝʨʜʦʩʪʽ (ʅRʉ 62...65), ʤʽʮʥʦʩʪʽ ʡ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ. ɯʥʩʪʨʫʤʝʥʪ, 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʮʠʭ ʩʪʘʣʝʡ, ʟʙʝʨʽʛʘʻ ʨʽʟʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʘʛʨʽʚʘʶʯʠʩʴ ʧʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 600...650 Áʉ. 

ɼʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʽ ʪʚʝʨʜʽ ʩʧʣʘʚʠ ʫ ʚʠʛʣʷʜʽ ʧʣʘʩʪʠʥʦʢ ʪʘ ʢʦʨʦʥʦʢ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ 

ʽ ʬʦʨʤ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.2 
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ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʛʨʫʧʠ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʭ ʩʧʣʘʚʽʚ: ʚʦʣʴʬʨʘʤʦʚʫ (ɺʂ), 

ʪʠʪʘʥʦʚʦʣʴʬʨʘʤʦʚʫ (ʊʂ) ʽ ʪʠʪʘʥʦʪʘʥʪʘʣʦʚʦʣʴʬʨʘʤʦʚʫ (ʊʊʂ). 

ʈʽʟʮʽ, ʦʩʥʘʱʝʥʽ ʧʣʘʩʪʠʥʢʘʤʠ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ ʚʦʣʴʬʨʘʤʦʚʦʾ ʛʨʫʧʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʽʚ, ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ: ɺʂ8 - 

ʜʣʷ ʦʙʜʠʨʥʦʾ ʦʙʨʦʙʢʠ, ɺʂ6 - ʜʣʷ ʯʠʩʪʦʚʦʾ, ɺʂɿ - ʜʣʷ ʪʦʥʢʦʾ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ. 

ʊʚʝʨʜʽ ʩʧʣʘʚʠ ʪʠʪʘʥʦʚʦʣʴʬʨʘʤʦʚʦʾ ʛʨʫʧʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʦʙʨʦʙʣʷʥʥʷ ʚʫʛʣʝʮʝʚʠʭ ʽ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ. ɼʣʷ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʫ 

ʨʘʟʽ ʧʝʨʝʨʠʚʠʩʪʦʛʦ ʨʽʟʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʮʽ, ʦʩʥʘʱʝʥʽ ʧʣʘʩʪʠʥʢʘʤʠ 

ʊ5ʂ10, ʜʣʷ ʥʘʧʽʚʯʠʩʪʦʚʦʾ ʽ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ - ʨʽʟʮʽ ʟ ʧʣʘʩʪʠʥʢʘʤʠ ʊ15ʂ6. 

ʊʚʝʨʜʽ ʩʧʣʘʚʠ ʪʠʪʘʥʦʪʘʥʪʘʣʦʚʦʣʴʬʨʘʤʦʚʦʾ ʛʨʫʧʠ (ʊʊ7ʂ12) 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʪʴʩʷ ʜʣʷ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ ʧʦ ʢʽʨʮʽ ʩʪʘʣʝʚʠʭ ʧʦʢʦʚʦʢ, ʰʪʘʤʧʦʚʦʢ 

ʽ ʚʽʜʣʠʚʢʽʚ ʟ ʨʘʢʦʚʠʥʘʤʠ ʪʘ ʨʽʟʥʠʤʠ ʥʝʤʝʪʘʣʝʚʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ 

ʨʦʙʦʪʠ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʫʜʘʨʘʤʠ. ɼʣʷ ʪʦʥʢʦʾ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʪʚʝʨʜʠʡ ʩʧʣʘʚ ʊ30ʂ4. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ʤʘʨʦʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ: ʈ18 - 18 % ʚʦʣʴʬʨʘʤʫ; ʈ6ʄɿ - 6 % ʚʦʣʴʬʨʘʤʫ, 3 % ʤʦʣʽʙʜʝʥʫ; ʈ9ʂ5 

- 9 % ʚʦʣʴʬʨʘʤʫ, 5 % ʢʦʙʘʣʴʪʫ; ɺʂ8 - 8 % ʢʦʙʘʣʴʪʫ, ʨʝʰʪʘ - ʢʘʨʙʽʜ (ʫ ʩʧʦʣʫʮʽ ʟ 

ʚʫʛʣʝʮʝʤ) ʚʦʣʴʬʨʘʤʫ WC; ʊ5ʂ10 -5 % ʢʘʨʙʽʜʫ ʪʠʪʘʥʫ, 5 % ʢʦʙʘʣʴʪʫ, ʨʝʰʪʘ - 

ʢʘʨʙʽʜ ʚʦʣʴʬʨʘʤʫ; ʊʊ7ʂ12 - 7 % ʢʘʨʙʽʜʫ ʪʠʪʘʥʫ ʽ ʪʘʥʪʘʣʫ, 12 % ʢʦʙʘʣʴʪʫ, ʨʝʰʪʘ 

- ʢʘʨʙʽʜ ʚʦʣʴʬʨʘʤʫ.  

ʅʘʡʪʚʝʨʜʽʰʠʤʠ ʩʝʨʝʜ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʘʣʤʘʟʠ. ʊʝʭʥʽʯʥʽ 

ʘʣʤʘʟʠ ʙʫʚʘʶʪʴ ʧʨʠʨʦʜʥʽ ʽ ʰʪʫʯʥʽ (ʩʠʥʪʝʪʠʯʥʽ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʤʘʟʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦ ʡ ʚʠʩʦʢʦʷʢʽʩʥʦ ʦʙʨʦʙʣʷʪʠ ʯʘʚʫʥ, 

ʙʨʦʥʟʫ, ʢʝʨʘʤʽʢʫ, ʩʢʣʦ. 

ɼʣʷ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʧʦ ʪʚʝʨʜʽʡ ʩʪʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʥʪʝʪʠʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʢʫʙʽʯʥʦʛʦ ʥʽʪʨʠʜʫ ʙʦʨʫ (ɺ4N) - ʢʦʤʧʦʟʠʪ, 

ʚʽʜʦʤʠʡ ʽ ʧʽʜ ʽʥʰʠʤʠ ʥʘʟʚʘʤʠ - ʙʦʨʦʟʦʥ, ʝʣʴʙʦʨ. 

 

 

4.1.5. ʊʦʢʘʨʥʽ ʨʽʟʮʽ 

 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʦʢʘʨʷ ʻ ʨʽʟʝʮʴ (ʨʠʩ. 4.3). ɺʽʥ ʩʢʣʘʜʘ̒ ʪʴʩʷ 

ʟ ʧʨʠʻʜʥʫʚʘʥʦʾ ʯʘʩʪʠʥʠ (ʜʝʨʞʘʚʢʠ ʘʙʦ ʩʪʝʨʞʥʷ) ʽ ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ - ʛʦʣʦʚʢʠ 

ʫ ʬʦʨʤ̔ ʢʣʠʥʘ. ʂʣʠʥ - ʮʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʢʣʘʜʝʥʦʛʦ 

ʟʫʩʠʣʣʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʨʽʟʘʥʥʷ.  

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʪʫ ʨʽʟʘʥʥʷ ʚʠʢʦʥʫʻ ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʨʟ̔ʮʷ - ʣʝʟʦ. 

ʇʽʜ ʜʽʻʶ ʩʠʣʠ ʈ, ʩʪʚʦʨʶʚʘʥʦʾ ʚʝʨʩʪʘʪʦʤ, ʣʝʟʦ ʚʨʽʟʘʻʪʴʩʷ ʫ ʧʦʚʝʨʭʥʝʚʠʡ 

ʰʘʨ, ʪʠʩʥʫʯʠ ʥʘ ʥʴʦʛʦ.  

ʉʪʠʩʥʫʪʘ ʯʘʩʪʠʥʘ (ʝʣʝʤʝʥʪ) ʤʝʪʘʣʫ ʩʢʦʣʶʻʪʴʩʷ ʪʘ ʟʩʦʚʫʻʪʴʩʷ. ʊʘʢ ʩʘʤʦ 

ʧʽʜʜʘʶʪʴʩʷ ʥʘʪʠʩʢʘʥʥʶ, ʩʢʦʣʶʶʪʴʩʷ ʡ ʟʩʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ, 

ʫʪʚʦʨʶʁ ʯʠ ʩʪʨʫʞʢʫ (ʨʠʩ. 4.4). 
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ʈʠʩ. 4.3. ʊʦʢʘʨʥʠʡ ʨʽʟʝʮʴ 
ʈʠʩ. 4.4. ʇʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʞʢʠ:  

1 - ʟʘʛʦʪʦʚʢʘ, 2 - ʩʪʨʫʞʢʘ, 3 - ʨ̔ʟʝʮʴ 

 

ɿʘ ʬʦʨʤʦʶ ʛʦʣʦʚʢʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʨʽʟʮʽ ʧʨʷʤʽ, ʚʽʜʽʛʥʫʪʽ ʪʘ ʟ ʚʽʜʪʷʛʥʫʪʦʶ 

ʛʦʣʦʚʢʦʶ (ʨʠʩ. 4.5). 

ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʽʟʮʽ ʤʦʞʫʪʴ ʙʫʪʠ (ʨʠʩ. 4.6): ʧʨʦʭʽʜʥʽ, 

ʧʨʦʭʽʜʥʽ ʚʽʜʽʛʥʫʪʽ, ʫʧʦʨʥʽ, ʧʽʜʨʽʟʥʽ (ʪʦʨʮʝʚʽ), ʧʨʦʨʽʟʥʽ, ʚʽʜʨʽʟʥʽ, ʬʘʩʦʥʥʽ, ʥʘʨ̔ʟʥʽ 

ʛʘ ʨʦʟʪʦʯʫʚʘʣʴʥʽ. 

 
 

ʈʠʩ. 4.6. ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʮʽʚ 

ʘ - ʧʨʦʭʽʜʥʠʡ ʧʨʷʤʠʡ,  ʙ- ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ, ʚ- ʧʨʦʭʽʜʥʠʡ ʫʧʦʨʥʠʡ,  

ʛ - ʧʽʜʨʽʟʥʠʡ (ʪʦʨʮʝʚʠʡ), ʜ - ʧʨʦʨʽʟʥʠʡ (ʢʘʥʘʚʢʦʚʠʡ), ʝ - ʚʽʜʨʽʟʥʠʡ,  

ʻ, ʞ- ʬʘʩʦʥʥʽ, ʟ - ʨʽʟʴʙʦʥʘʨʽʟʥʠʡ ; ʠ ï ʨʦʟʪʦʯʫʚʘʣʴʥʠʡ ʧʨʦʭʽʜʥʠʡ; 

ʽ - ʨʦʟʪʦʯʫʚʘʣʴʥʠʡ ʫʧʦʨʥʠʡ 
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ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʨʽʟʮʽ ʯʦʨʥʦʚʽ ʪʘ ʯʠʩʪʦʚʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʨʽʟʮʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʘʚʽ ʽ ʣʽʚʽ 

ʨʠʩ. 4.7). ʇʨʘʚʠʡ ʨʽʟʝʮʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʘʯʽ ʩʧʨʘʚʘ ʥʘʣʽʚʦ (ʚʽʜ ʟʘʜʥʴʦʾ 

ʙʘʙʢʠ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʜʦ ʧʝʨʝʜʥʴʦʾ), ʘ ʣʽʚʠʡ - ʜʣʷ ʧʦʜʘʯʽ ʟʣʽʚʘ ʥʘʧʨʘʚʦ. 

ɿʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʽʟʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʫʮʽʣʴʥʽ, ʪʦʙʪʦ ʚʠʢʦʥʘʥʽ ʟ ʦʜʥʦʛʦ 

ʤʝʪʘʣʫ, ʽ ʩʢʣʘʜʝʥʽ. ɼʝʨʞʘʚʢʘ ʩʢʣʘʜʝʥʠʭ ʨʽʟʮʽʚ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ 

ʩʪʘʣʽ, ʘ ʨʦʙʦʯʘ ʯʘʩʪʠʥʘ ï ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʾʾ ʜʦ ʜʝʨʞʘʚʢʠ 

ʧʨʠʚʘʨʶʶʪʴ, ʥʘʧʘʶʶʪʴ ʘʙʦ ʤʝʭʘʥʽʯʥʦ ʧʨʠʪʠʩʢʫʶʪʴ (ʨʠʩ. 4.8). 

ʅʠʥʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʮʽ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʥʝʧʝʨʝ-

ʪʦʯʫʚʘʥʠʭ ʙʘʛʘʪʦʣʝʟʦʚʠʭ ʨʽʟʘʣʴʥʠʭ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʧʣʘʩʪʠʥʦʢ. ɼʝʷʢʽ ʟ ʪʘʢʠʭ 

ʨʟ̔ʮʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.9. 

ʅʘ ʣʝʟʽ ʽʥʩʪʨʫʤʝʥʪʘ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʧʦʚʝʨʭʥʽ (ʨʠʩ. 4.10): 

ʧʝʨʝʜʥʶ 1 - ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʢʦʥʪʘʢʪʫʻ ʟʽ ʩʪʨʫʞʢʦʶ; ʛʦʣʦʚʥʫ ʟʘʜʥʶ 5 

- ʱʦ ʧʽʜ ʯʘʩ ʨʽʟʘʥʥʷ ʢʦʥʪʘʢʪʫʻ ʟ ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ; 

ʜʦʧʦʤʽʞʥʫ ʟʘʜʥʶ 6 - ʧʦʚʝʨʥʫʪʫ ʜʦ ʟʘʛʦʪʦʚʢʠ, ʘʣʝ ʥʝ ʚ ʢʦʥʪʘʢʪ ̔ʟ ʥʝʶ. 

 

 

 

 
ʈʠʩ. 4.7. ɺʠʜʠ ʨʽʟʮʽʚ ʟʘʣʝʞʥʦ 

ʚʽʜ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʜʘʯʽ: 

ʘ - ʣʽʚʠʡ; ʙ - ʧʨʘʚʠʡ 

 
ʈʠʩ. 4.9. ʈʽʟʮʽ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ 

ʙʘʛʘʪʦʣʝʟʦʚʠʭ ʥʝʧʝʨʝʪʦʯʫʚʘʥʠʭ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʧʣʘʩʪʠʥʦʢ: 

ʘ - ʧôʷʪʠʣʝʟʦʚʦʾ, ʙ - ʯʦʪʠʨʠʣʝʟʦʚʦʾ,  

ʚ ï ʪʨʠʣʝʟʦʚʦ . 

 

 

ʇʝʨʝʜʥʷ ʽ ʟʘʜʥʷ ʧʦʚʝʨʭʥʽ ʣʝʟʘ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ, ʪʘʢ ʽ 

ʧʣʦʩʢʠʤʠ. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʨʽʟʮʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʣʝʟʘ, ʪʦʙʪʦ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʢʫʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʫ 

ʧʨʦʩʪʦʨʽ ʝʣʝʤʝʥʪʽʚ ʣʝʟʘ, ʘ ʩʘʤʝ ï ʚʽʜ ʢʫʪʽʚ ʫ ʧʣʘʥʽ ʪʘ ʛʦʣʦʚʥʠʭ ʢʫʪʽʚ. 
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ʈʠʩ. 4.8. ʈʽʟʥʦʚʠʜʠ ʨʽʟʮʽʚ 

ʟʘ ʩʧʦʩʦʙʦʤ ʢʨʽʧʣʝʥʥʷ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ: ʘ - 

ʩʫʮʽʣʴʥʠʡ; ʙ - ʩʪʠʢʦʟʚʘʨʥʠʡ,  

ʚ - ʥʘʧʘʡʥʠʡ; ʛ - ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ 

ʪʚʝʨʜʦʩʧʣʘʚʥʦʾ ʧʣʘʩʪʠʥʢʠ 

 
 

ʈʠʩ. 4.10. ɽʣʝʤʝʥʪʠ ʛʦʣʦʚʢʠ 

ʨʽʟʮʷ: 

1 - ʧʝʨʝʜʥʷ ʧʦʚʝʨʭʥʷ: 2 - ʛʦʣʦʚʥʘ 

ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ; 3 - ʜʦʧʦʤʽʞʥʘ 

ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ, 4 - ʚʝʨʰʠʥʘ 

ʨʽʟʮʷ; 5 - ʛʦʣʦʚʥʘ ʟʘʜʥʷ ʧʦʚʝʨʭʥʷ; 

6 - ʜʦʧʦʤʽʞʥʘ ʟʘʜʥʷ ʧʦʚʝʨʭʥʷ 

ʇʝʨʝʜʥʷ ʽ ʟʘʜʥʷ ʧʦʚʝʨʭʥʽ ʣʝʟʘ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ, ʪʘʢ ʽ 

ʧʣʦʩʢʠʤʠ. 

ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʨʽʟʮʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʣʝʟʘ, ʪʦʙʪʦ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ ʢʫʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʫ 

ʧʨʦʩʪʦʨʽ ʝʣʝʤʝʥʪʽʚ ʣʝʟʘ, ʘ ʩʘʤʝ ï ʚʽʜ 

ʢʫʪʽʚ ʫ ʧʣʘʥʽ ʪʘ ʛʦʣʦʚʥʠʭ ʢʫʪʽʚ. 

ʂʫʪʘʤʠ ʚ ʧʣʘʥʽ (ʨʠʩ. 4.11) 

ʥʘʟʠʚʘʶʪʴʩʷ ʢʫʪʠ ʤʽʞ ʨʽʟʘʣʴʥʦʶ 

ʢʨʦʤʢʦʶ ʨʽʟʮʷ  ̔ʥʘʧʨʷʤʢʦʤ ʧʦʜʘʯʽ: j -  

 

 

 

 

 
ʈʠʩ. 4.11. ʂʫʪʠ ʨʽʟʮʷ ʚ ʧʣʘʥʽ: 

  ʛʦʣʦʚʥʠʡ;   ʜʦʧʦʤʽʞʥʠʡ ʛʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ,  

1j ï ʜʦʧʦʤʽʞʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ. 

 

ɻʦʣʦʚʥʠʤʠ ʢʫʪʘʤʠ ʣʝʟʘ ʨʽʟʮʷ ʻ ʪʘʢʽ (ʨʠʩ. 4.12): ʧʝʨʝʜʥʽʡ ʢʫʪ g, ʟʘʜʥʽʡ ʢʫʪ 

a, ʢʫʪ ʟʘʛʦʩʪʨʝʥʥʷ b, ʢʫʪ ʨʽʟʘʥʥʷ d. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ ʚʽʜʽʛʨʘʻ ʢʫʪ ʥʘʭʠʣʫ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ l, 

(ʨʠʩ. 4.13), ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʥʘʧʨʷʤʦʢ ʩʭʦʜʞʝʥʥʷ ʩʪʨʫʞʢʠ. 

ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʣʝʟʘ ʚʠʙʠʨʘʶʪʴ ʟʘ ʜʦʚʽʜʥʠʢʦʤ ʪʦʢʘʨʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʫʤʦʚ ʦʙʨʦʙʢʠ. 
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ʈʠʩ. 4.12. ɻʦʣʦʚʥʽ ʢʫʪʠ ʣʝʟʘ  

ʨʟ̔ʮʷ: g - ʧʝʨʝʜʥʽʡ; a - ʟʘʜʥʽʡ;  

d - ʨ̔ʟʘʥʥʷ 

 
 
ʈʠʩ. 4.13. ʂʫʪ ʥʘʭʠʣʫ  

ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ l 

 

4.1.6. ɿʘʪʦʯʫʚʘʥʥʷ ʨʽʟʮʽʚ 

 

ʋʥʘʩʣʽʜʦʢ ʪʝʨʪʷ ʩʪʨʫʞʢʠ ʦʙ ʧʝʨʝʜʥʶ ʧʦʚʝʨʭʥʶ ʨʽʟʮʷ, ʘ ʛʦʣʦʚʥʦʾ ʟʘʜʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ - ʦʙ ʟʘʛʦʪʦʚʢʫ ʨʦʙʦʯʘ ʯʘʩʪʠʥʘ ʽʥʩʪʨʫʤʝʥʪʘ ʩʧʨʘʮʴʦʚʫʻʪʴʩʷ. ʂʦʣʠ 

ʩʧʨʘʮʶʚʘʥʥʷ ʛʦʣʦʚʥʦʾ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ ʨʽʟʮʷ ʩʪʘʥʦʚʠʪʴ 1...1,5 ʤʤ, ʨʽʟʝʮʴ ʩʣʽʜ 

ʟʘʪʦʯʠʪʠ. ʎʶ ʨʦʙʦʪʫ ʚʠʢʦʥʫʶʪʴ ʥʘ ʪʦʯʠʣʴʥʦ-ʰʣʽʬʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ï ʪʦʯʠʣʽ 

(ʨʠʩ. 4.14, ʘ). ʁʦʛʦ ʦʩʥʦʚʥʠʡ ʚʫʟʦʣ ï ʰʧʠʥʜʝʣʴʥʘ ʛʦʣʦʚʢʘ 4 ï ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʤʦʥʪʦʚʘʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ. 

ʅʘ ʦʙʦʭ ʢʽʥʮʷʭ ʰʧʠʥʜʝʣʷ ʟʘʢʨʽʧʣʝʥʽ ʰʣʽʬʫʚʘʣʴʥʽ ʢʨʫʛʠ 3: ʦʜʠʥ - ʟ 

ʝʣʝʢʪʨʦʢʦʨʫʥʜʫ ʜʣʷ ʟʘʪʦʯʫʚʘʥʥʷ ʨʽʟʮʽʚ, ʨʽʟʘʣʴʥʘ ʯʘʩʪʠʥʘ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʘ ʟʽ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ; ʘ ʜʨʫʛʠʡ - ʽʟ ʟʝʣʝʥʦʛʦ ʢʘʨʙʽʜʫ ʩʠʣʽʮʽʶ - ʜʣʷ 

ʟʘʪʦʯʫʚʘʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʨʽʟʮʽʚ. 

ɼʣʷ ʟʘʪʦʯʫʚʘʥʥʷ ʨʽʟʝʮʴ ʫʢʣʘʜʘʶʪʴ ʧʽʜʦʰʚʦʶ ʥʘ ʦʧʦʨʫ (ʨʠʩ. 4.14, ʙ). 

ʇʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʦʨʦʪʥʦʛʦ ʩʝʛʤʝʥʪʘ 8 ʽ ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʦʣʠʢʘ 9 

ʨʝʛʫʣʶʶʪʴ ʧʦʣʦʞʝʥʥʷ ʨʽʟʮʷ ʚʽʜʥʦʩʥʦ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʡ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʧʦʪʨʽʙʥʠʡ ʟʘʜʥʽʡ ʢʫʪ. ɺʝʨʰʠʥʫ ʨʽʟʮʷ ʨʦʟʪʘʰʦʚʫʶʪʴ ʥʘ ʨʽʚʥʽ ʮʝʥʪʨʘ ʢʨʫʛʘ ʘʙʦ 

ʜʝʱʦ ʚʠʱʝ ʚʽʜ ʥʴʦʛʦ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ, ʢ̫ ʥʘ 10 ʤʤ. ʇʽʜ ʯʘʩ ʟʘʪʦʯʫʚʘʥʥʷ ʨʽʟʝʮʴ 

ʟʣʝʛʢʘ ʧʨʠʪʠʩʢʘʶʪʴ ʟʘʪʦʯʫʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʜʦ ʢʨʫʛʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʽ 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʝʨʝʩʫʚʘʶʪʴ ʫʟʜʦʚʞ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʢʨʫʛʘ (ʨʠʩ. 4.15). 

ʉʧʦʯʘʪʢʫ ʟʘʪʦʯʫʶʪʴ ʛʦʣʦʚʢʫ  ̔ ʜʦʧʦʤʽʞʥʫ ʟʘʜʥʶ ʧʦʚʝʨʭʥʶ, ʧʦʪʽʤ - 

ʧʝʨʝʜʥʶ ʧʦʚʝʨʭʥʶ. ʅʘ ʧʝʨʝʪʠʥʽ ʛʦʣʦʚʥʦʾ ʪʘ ʜʦʧʦʤʽʞʥʦʾ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ 

ʨʦʙʣʷʪʴ ʬʘʩʢʫ ʘʙʦ ʟʘʦʢʨʫʛʣʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʪʦʯʠʣʴʥʦ-ʰʣʽʬʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʦʪʨʽʙʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʧʨʘʚʠʣ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ. 
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ʈʠʩ. 4.14. ʊʦʯʠʣʴʥʦ-ʰʣʽʬʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ (ʪʦʯʠʣʦ): 

ʘ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ - ʩʭʝʤʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʽʜʨʫʯʥʠʢʘ; 1 - ʩʪʘʥʠʥʘ;  

2 - ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʚʦʜʠ; 3 - ʰʣʽʬʫʚʘʣʴʥʠʡ ʢʨʫʛ; 4 - ʰʧʠʥʜʝʣʴʥʘ ʛʦʣʦʚʢʘ; 

5 ï ʱʠʪʦʢ; 6 - ʟʘʭʠʩʥʠʡ ʢʦʞʫʭ; 7 - ʨʝʛʫʣʴʦʚʘʥʠʡ ʧʽʜʨʫʯʥʠʢ; 8 - ʧʦʚʦʨʦʪʥʠʡ ʩʝʛʤʝʥʪ; 9 - 

ʧʦʚʦʨʦʪʥʠʡ ʩʪʦʣʠʢ; 10 - ʧʫʣʴʪ ʢʝʨʫʚʘʥʥ ̫

 

ɿʘʧʘʤ'ʷʪʘʡʪʝ! 1. ʇʝʨʝʜ ʟʘʪʦʯʫʚʘʥʥʷʤ ʪʨʝʙʘ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʯʠ ʚʩʽ 

ʤʝʭʘʥʽʟʤʠ ʚʝʨʩʪʘʪʘ ʩʧʨʘʚʥʽ, ʯʠ ʻ ʟʘʭʠʩʥʠʡ ʱʠʪʦʢ ʽ ʯʠ ʩʧʨʘʚʥʠʡ ʚʽʥ, ʯʠ 

ʧʨʘʚʠʣɹʥʠʡ ʥʘʧʨʷʤʦʢ ʦʙʝʨʪʘʥʥʷ ʢʨʫʛʘ (ʢʨʫʛ ʤʘʻ ʦʙʝʨʪʘʪʠʩʷ ʥʘ ʨʽʟʝʮʴ). 

2. ʉʣʽʜ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʷ ʦʧʦʨʠ, ʱʦʙ ʟʘʟʦʨ ʤʽʞ ʥʠʤ 

ʽ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ ʢʨʫʛʘ ʥʝ ʧʝʨʝʚʠɦ ʫʚʘʚ 3 ʤʤ. 

3. ʇʝʨʝʩʪʘʚʣʷʪʠ ʦʧʦʨʫ ʤʦʞʥʘ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ ʢʨʫʛʘ: 

ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʧʦʩʽʙʥʠʢʘ ʽ ʙʝʟ ʟʘʭʠʩʥʦʾ ʦʛʦʨʦʞʽ ʢʨʫʛʘ. 

4. ʇʝʨʝʜ ʟʘʪʦʯʫʚʘʥʥʷʤ ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʪʠ ʟʦʥʫ ʟʘʪʦʯʫʚʘʥʥʷ  ʟʘʭʠʩʥʠʤ 

ʧʨʦʟʦʨʠʤ ʝʢʨʘʥʦʤ ʘʙʦ ʥʘʜʽʪʠ ʟʘʭʠʩʥʽ ʦʢʫʣʷʨʠ. 

ʇʽʩʣʷ ʟʘʪʦʯʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʜʦʚʝʜʝʥʥʷ - ʧʨʠʪʠʨʘʥʥʷ ʟʘʜʥʽʭ ʽ ʧʝʨʝʜʥʽʭ 

ʧʦʚʝʨʭʦʥʴ ʥʘ ʚʫʟʴʢʠʭ ʚʽʜʨʽʟʢʘʭ ʫʟʜʦʚʞ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʧʨʤ̫ʣʝʥʥʷ ʢʨʦʤʢʠ ʧ̔ʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʨʽʟʮʷ. ɼʦʚʝʜʝʥʥʷ ʨʽʟʮʷ ʚʠʢʦʥʫʶʪʴ 

ʥʘ ʝʣʴʙʦʨʦʚʠʭ (ʜʣʷ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ) ʘʙʦ ʘʣʤʘʟʥʠʭ (ʜʣʷ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ) 

ʜʦʚʽʜʥʠʭ ʢʨʫʛʘʭ. 

ɻʝʦʤʝʪʨʽʶ ʨʽʟʮʷ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʰʘʙʣʦʥʽʚ (ʨʠʩ. 

4.16) ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʫʪʦʤʽʨʘ (ʨʠʩ. 4.17). ɯʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʢʫʪʦʤʽʨʠ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʛʝʦʤʝʪʨʽʾ ʨʽʟʮʽʚ. 

ʅʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʟʘʚʦʜʘʭ ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʪʦʯʫʶʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʚ 

ʟʘʪʦʯʫʚʘʣʴʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ ʤʝʭʘʥʽʯʥʦʛʦ ʮʝʭʫ: ʪʦʢʘʨ ʦʪʨʠʤʫʻ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ 

ʢʦʤʦʨʠ ʟʘʪʦʯʝʥʠʡ ʨʽʟʝʮʴ, ʟʜʘʁ ʯʠ ʧʨʠ ʮʴʦʤʫ ʩʧʨʘʮʴʦʚʘʥʠʡ. ʋ ʤʝʭʘʥʽʯʥʠʭ ʮʝʭʘʭ 

ʟ ʦʜʠʥʠʯʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʫ ʨʝʤʦʥʪʥʠʭ ʮʝʭʘʭ ʽ ʜʨʽʙʥʠʭ ʤʘʡʩʪʝʨʥʷʭ ʨʽʟʮʽ 

ʟʘʪʦʯʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʽ ʪʦʢʘʨʽ. ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ʧʨʦ ʟʘʪʦʯʫʚʘʥʥʷ ʨʽʟʮʽʚ 

ʥʘʚʝʜʝʥʦ ʫ ʨʦʟʜʽʣʽ 6. 
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ʈʠʩ. 4.15. ɿʘʪʦʯʫʚʘʥʥʷ ʨʽʟʮʷ ʥʘ 

ʪʦʯʠʣʴʥʦ-ʰʣʽʬʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ:  

1 - ʨʫʭʠ ʟʘʪʦʯʫʚʘʥʥʷ; 2 - ʨʫʭ  

ʧʽʜʪʠʩʢʫʚʘʥʥʷ ʨʽʟʮ ̫

 
ʈʠʩ. 4.20. ʂʦʥʪʨʦʣʴ ʢʫʪʽʚ ʨʽʟʮʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʘʙʣʦʥʽʚ: 

ʘ - ʰʘʙʣʦʥ ʽ ʨʽʟʝʮʴ ʪʨʠʤʘʶʪʴ 

 ʫ ʨʫʢʘʭ; ʙ - ʰʘʙʣʦʥ ʟʘʢʨʽʧʣʝʥʠʡ  

ʫ ʩʪʦ̫ ʢʫ 

 

 
ʈʠʩ. 4.17. ʂʦʥʪʨʦʣʴ ʛʝʦʤʝʪʨʽʾ ʨʽʟʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʫʪʦʤʽʨʘ 

 

 

4.1.7.  ʈʝʞʠʤʠ ʨʽʟʘʥʥʷ ʧʽʜ ʯʘʩ ʪʦʯʽʥʥ ̫

 

ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʦʯʽʥʥʷ 

(ʪʦʢʘʨʥʘ ʦʙʨʦʙʢʘ), ʭʘʨʘʢʪʝʨʠʟʫ̒ ʪʴʩʷ ʧʝʚʥʠʤ 

ʨʝʞʠʤʦʤ, ʜʦ ʝʣʝʤʝʥʪʽʚ ʷʢʦʛʦ ʥʘʣʝʞʠʪʴ 

ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ, ʧʦʜʘʯʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ. 

ɻʣʠʙʠʥʘ ʨʽʟʘʥʥʷ t , ʤʤ ï ʮʝ ʪʦʚʱʠʥʘ 

ʘhʨʫ ʤʝʪʘʣʫ, ʱʦ ʟʨʽʟʫʻʪʴʩʷ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ 

ʭʽʜ (ʧʨʦʭʽʜ) ʨʽʟʮʷ (ʨʠʩ. 4.18). ʋ ʨʘʟʽ 

ʟʦʚʥʽʥhʴʦʛʦ ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʦʯʽʥʥʷ ʛʣʠʙʠʥʘ 

ʨʽʟʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʽʚʨʽʟʥʠʮʷ ʜʽʘʤʝʪʨʽʚ 

ʦʙʨʦʙʣʶʚʘʥʦʾ D  ʽ ʦʙʨʦʙʣʝʥʦʾ d  ʧʦʚʝʨʭʦʥʴ: 

2

dD
t

-
= . 

ɻʣʠʙʠʥʘ ʨʽʟʘʥʥʷ ʜʣʷ ʧʨʦʨʽʟʫʚʘʥʥʷ ʢʘʥʘʚʢʠ 

ʈʠʩ. 4.18.  ɻʣʠʙʠʥʘ ʨʽʟʘʥʥʷ: 

ʘ - ʟʦʚʥʽʰʥʻ ʦʙʪʦʯʫʚʘʥʥʷ; ʙ - 

ʨʦʟʪʦʯʫʚʘʥʥʷ; ʚ - ʧʽʜʨʽʟʘʥʥʷ ʪʦʨʮʷ; ʛ - 
ʚʠʪʦʯʫʚʘʥʥʷ ʢʘʥʘʚʢʠ 
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ʜʦʨʽʚʥʶʻ ʰʠʨʠʥʽ ʢʘʥʘʚʢʠ, ʱʦ ʫʪʚʦʨʶʻʪʩɹʷ ʨʽʟʮʝʤ. 

ɺʝʣʠʯʠʥʘ ʧʦʜʘʯʽ (ʧʦʜʘʯʘ) s, ʤʤ/ʦʙ - ʮʝ ʰʣʷʭ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʘʣʴʥʦʾ 

ʢʨʦʤʢʠ ʽʥʩʪʨʫʤʝʥʪʘ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʜʘʯʽ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ (ʨʠʩ. 4.19). 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ v , ʤ/ʭʚ - ʰʣʷʭ, 

ʧʨʦʡʜʝʥʠʡ ʥʘʡʚʽʜʜʘʣʝʥʽh ʦʶ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ 

ʪʦʯʢʦʶ ʧʦʚʝʨʭʥʽ ʨʽʟʘʥʥʷ ʚʽʜʥʦʩʥʦ ʨʟ̔ʘʣʴʥʦʾ 

ʢʨʦʤʢʠ ʨʽʟʮʷ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (ʨʠʩ. 4.20). ɰʾ  

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

,
1000

Dn
v
p
=  

ʜʝ Dp  - ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʪʦʯʢʦʶ ʥʘ ʧʦʚʝʨʭʥʽ 

ʨʽʟʘʥʥʷ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ, ʪʫʪ D  - 

ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ; ʧ - ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ, ʦʙ/ʭʚ. 

ʗʢ ʚʠʜʥʦ ʟ ʮʽʻʾ ʬʦʨʤʫʣʠ, ʟʘ ʫʤʦʚʠ 

ʧʦʩʪʽʡʥʦʾ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʯʠʤ ʙʽʣʴʰʠʡ 

ʜʘ̔ʤʝʪʨ ʟʘʛʦʪʦʚʢʠ, ʪʠʤ ʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ 

ʨʽʟʘʥʥʷ, ʦʩʢʣ̔ʴʢʠ ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʟʘʛʦʪʦʚʢʠ (ʘʙʦ 

ʟʘ 1 ʭʚ.) ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʙʫʜʴ-ʷʢʦʶ ʪʦʯʢʦʶ ʥʘ ʧʦʚʝʨʭʥʽ ʜʽʘʤʝʪʨʘ ʆ, ʙʫʜʝ 

ʙʽʣʴʰʠʤ, ʥʽʞ ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʪʦʯʢʦʶ ʥʘ ʧʦʚʝʨʭʥʽ ʜʽʘʤʝʪʨʘ d . 

ʊʦʢʘʨʥʫ ʦʙʨʦʙʢʫ ʚʠʢʦʥʫʶʪʴ ʫ ʪʘʢʦʤʫ ʨʝʞʠʤʽ ʨʽʟʘʥʥʷ, ʟʘ ʷʢʦʛʦ ʥʘʡ- 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ ʚʝʨʩʪʘʪʘ ʽ ʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʘ, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʟʘ ʤʽʥʽʤʘʣʴʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ 

ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟʧʝʯʥʠʤʠ ʫʤʦʚʠ ʧʨʘʮʽ. ʊʘʢʠʡ ʨʝʞʠʤ ʨʽʟʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʨʘʮʽʦʥʘʣʴʥʠʤ. 

ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʽʟʘʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʤʘʪʝʨʽʘʣʫ ʨʽʟʮʷ, ʧʨʠʧʫʩʢʫ ʥʘ ʦʙʨʦʙʢʫ, ʟʘʜʘʥʦʾ 

ʦhʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʞʦʨʩʪʢʦʩʪʽ 

ʟʘʛʦʪʦʚʢʠ ʡ ʨʽʟʮʷ, ʩʧʦʩʦʙʫ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ, ʷʢʦʩʪʽ ʡ ʩʧʦʩʦʙʫ ʧʽʜʚʝʜʝʥʥʷ 

ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥh ʠʭ 

ʬʘʢʪʦʨʽʚ. ʊʦʢʘʨ ʧʦʚʠʥʝʥ ʫʤʽʪʠ ʧʨʘʚʠʣʴʥʦ 

ʧʨʠʟʥʘʯʠʪʠ ʨʝʞʠʤ ʨʽʟʘʥʥʷ. ʉʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʠʪʠ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ, ʧʨʘʛʥʫʯʠ, ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ, ʟʨʽʟʘʪʠ ʫʚʝʩʴ ʧʨʠʧʫʩʢ ʟʘ ʦʜʠʥ 

ʨʦʙʦʯʠʡ ʭʽʜ. ʗʢʱʦ ʞ ʞʦʨʩʪʢʽʩʪʴ ʟʘʛʦʪʦʚʢʠ 

ʥʝʜʦʩʪʘʪʥʷ ʘʙʦ ʥʝʦʙʭʽʜʥʘ ʜʫʞʝ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʪʦ ʦʙʪʦʯʫʚʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʟʘ 

ʢʽʣʴʢʘ ʨʦʙʦʯʠʭ ʭʦʜʽʚ. ɼʣʷ ʯʦʨʥʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʡʤʘʶʪʴ 4...6 ʤʤ, ʜʣʷ ʥʘʧʽʚʯʠʩʪʦʚʦʛʦ - 2ï4 ʤʤ, ʜʣʷ ʯʠʩʪʦʚʦʛʦ - 

0,5ï2ʤʤ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ ʧʨʠʟʥʘʯʝʥʦ, ʚʠʙʠʨʘʶʪʴ ʧʦʜʘʯʫ, ʷʢʘ 

ʟʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʥʦ ʚʽʜ ʜʦʧʫʩʪʠʤʦʾ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ. ɼʣʷ 

ʈʠʩ. 4.19. ʇʦʜʘʯʘ s, ʤʤ/ʦʙ,  

ʽ ʛʣʠʙʠʥʘ ʨʽʟʘʥʥʷ t, ʤʤ,  

ʫ ʧʨʦʮʝʩʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʦʙʪʦʯʫʚʘʥʥʷ 

ʈʠʩ. 4.20. ʉʭʝʤʘ ʜʣʷ ʧʦʷʩʥʝʥʥʷ 

ʪʝʨʤʽʥʘ çʰʚʠʜʢʽʩʪʴ  

ʨ̔ ʟʘʥʥʷè 
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ʯʦʨʥʦʚʠʭ ʨʦʙʦʯʠʭ ʭʦʜʽʚ ʙʝʨʫʪʴ ʧʦʜʘʯʫ ʚ ʤʝʞʘʭ 0,5ï1,2 ʤʤ/ʦʙ, ʘ ʜʣʷ ʯʠʩʪʦʚʠʭ ï 

0,2ï0,4 ʤʤ/ʦʙ.  

ɼʘʣʽ ʚʠʟʥʘʯʘʶʪʴ ʜʦʧʫʩʪʠʤʫ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʽʡʢʦʩʪʽ 

ʨʽʟʮʷ - ʡʦʛʦ ʟʜʘʪʥʦʩʪʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʯʠʥʠʪʠ ʦʧʽʨ 

ʩʧʨʘʮʶʚʘʥʥʶ ʣʝʟʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʨʽʟʮʷ. ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʪʦʯʽʥʥʷ, ʚ ʨʘʟʽ 

ʦʙʨʦʙʣʷʥʥʷ ʩʪʘʣʽ ʨʽʟʮʷʤʠ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ, ʜʦʨʽʚʥʶʻ 20ï45 ʤ/ʭʚ, ʘ 

ʨʽʟʮʷʤʠ, ʦʩʥʘɦ ʝʥʠʤʠ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ʊ15ʂ6, ï 100ï200 ʤ/ʭʚ. ɼʣʷ 

ʦʙʪʦʯʫʚʘʥʥʷ ʯʘʚʫʥʫ ʨʽʟʮʷʤʠ, ʦʩʥʘʱʝʥʠʤʠ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ ɺʂ8, ʰʚʠʜʢʽʩʪʴ 

ʨʽʟʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 60...100 ʤ/ʭʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʦʙʨʦʙʣʝʥʥʷ ï 

ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʡ ʨʽʟʮʷ, ʩʪʘʥ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, ʚʠʜ ʄʆʈ - ʰʚʠʜʢʽʩʪʴ 

ʨʽʟʘʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ ʟʘ ʜʦʚʽʜʥʠʢʦʤ. 

ʂʦʣʠ ʞ ʚʽʜʦʤʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ v , ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʘʣʴʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʽʥʩʪʨʫʤʝʥʪʘ, ʽ ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ D , ʪʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦʪʨʽʙʥʫ 

ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧ, ʦʙ/ʭʚ (ʭʚ
-1

):  

 

D

v
n

p
=

1000
 

ʽ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʢʦʨʦʙʢʫ ʰʚʠʜʢʦʩʪʝʡ ʚʝʨʩʪʘʪʘ ʥʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʟ 

ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ, ʥʘʡʙʣʠʞʯʦʶ ʜʦ ʨʦʟʨʘʭʦʚʘʥʦʾ, ï ʬʘʢʪʠʯʥʦʶ ʯʘʩʪʦʪʦʶ 

ʦʙʝʨʪʘʥʥʷ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.21. 

ʇʽʜ ʯʘʩ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʥʘ ʨʽʟʝʮʴ ʟ ʙʦʢʫ ʟʘʛʦʪʦʚʢʠ ʜʽʻ ʩʠʣʘ ʨʽʟʘʥʥʷ zP  -ʫ 

ʥʘʧʨʷʤʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʜʦ ʧʽʜʦʰʚʠ ʨʽʟʮʷ; ʦʩʴʦʚʘ ʩʠʣʘ ʈʭ - ʩʠʣʘ ʧʦʜʘʯʽ - 

ʫ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʜʘʯʽ; ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ ʈʫ - ʫ 

ʥʘʧʨʤ̫ʢʫ ʚʟʜʦʚʞ ʜʝʨʞʘʚʢʠ ʨʽʟʮʷ. ʈʝʘʢʪʠʚʥʽ ʩʠʣʠ zP , ʈʭ , ʈʫ  ʜʽʶʪʴ ʟ ʙʦʢʫ ʨʽʟʮʷ 

ʥʘ ʟʘʛʦʪʦʚʢʫ.  

 
ʈʠʩ. 4.21. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ 

 

ɿʘʧʘʤ'ʷʪʘʡʪʝ! 1. ɺʝʨʩʪʘʪʠ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʩʪʫʧʝʥʝʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ. 
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2. ɿʘ ʄʽʞʥʘʨʦʜʥʦʶ ʩʠʩʪʝʤʦʶ ʦʜʠʥʠʮʴ ʉɯ ʦʜʠʥʠʮʝʶ ʰʚʠʜʢʦʩʪʽ ʻ ʤʝʪʨ ʟʘ 

ʩʝʢʫʥʜʫ (ʤ/ʩ), ʘ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ - ʩʝʢʫʥʜʘ ʚ ʤʽʥʫʩ ʧʝʨʰʦʤʫ ʩʪʝʧʝʥʽ (ʩ
-1

). 

ʇʨʦʪʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʟʘʩʠʩʪʝʤʥʠʭ ʦʜʠʥʠʮʴ: ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ 

ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʤʝʪʨʘʭ ʟʘ ʭʚʠʣʠʥʫ (ʤ/ʭʚ), ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ï ʚ ʦʙʝʨʪʘʭ ʟʘ 

ʩʝʢʫʥʜʫ ʯʠ ʟʘ ʭʚʠʣʠʥʫ (ʦʙ/ʩ, ʦʙ/ʭʚ) ʪʘ ʚ ʭʚʠʣʠʥʘʭ ʫ ʤʽʥʫʩ ʧʝʨʰʦʤʫ ʩʪʝʧʝʥʽ (ʭʚ
-1

). 

ʆʪʞʝ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʟʘʜʘʥʦ ʚ ʤʝʪʨʘʭ ʟʘ ʭʚʠʣʠʥʫ, ʘ ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ 

ʆ ʫ ʤʽʣʽʤʝʪʨʘʭ, ʪʦ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʧ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚ ʦʙʝʨʪʘʭ ʟʘ ʭʚʠʣʠʥʫ 

ʘʙʦ ʚ ʭʚʠʣʠʥʘʭ ʫ ʤʽʥʫʩ ʧʝʨʰʦʤʫ ʩʪʝʧʝʥʽ. 

 

4.2. ʆʙʨʦʙʢʘ ʟʘʛʦʪʦʚʦʢ ʪʠʧʦʚʠʭ ʜʝʪʘʣʝʡ ʽʟ ʟʦʚʥʽʰʥʽʤʠ 

ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʪʘ ʪʦʨʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ 

 

4.2.1. ɺʠʤʦʛʠ ʜʦ ʜʝʪʘʣʝʡ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ 

 

ɿʦʚʥʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʤʘʰʠʥ (ʥʘʧʨʠʢʣʘʜ, ʚʘʣʽʚ, 

ʟʫʙʯʘʩʪʠʭ ʢʦʣʝʩ, ʦʩʝʡ ʧʘʣʴʮʽʚ, ʰʪʦʢʽʚ, ʧʦʨʰʥʽʚ) ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ 

ʚʠʤʦʛʘʤ: 

ï ʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ ʪʚʽʨʥʦʾ; 

ï ʮʠʣʽʥʜʨʠʯʥʽʩʪʴ ð ʢʦʣʦ ʙʫʜʴ-ʷʢʦʛʦ ʧʝʨʝʨʽʟʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ 

ʦʩʽ, ʤʘʻ ʙʫʪʠ ʦʜʥʦʛʦ ʜʽʘʤʝʪʨʘ (ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʢʦʥʫʩʦ-, ʙʦʯʢʦ- ʪʘ 

ʩʽʜʣʦʧʦʜʽʙʥʦʩʪʽ); 

ï ʦʢʨʝʩʣʝʥʽʩʪʴ - ʙʫʜʴ-ʷʢʠʡ ʧʝʨʝʨʽʟ ʧʦʚʠʥʝʥ ʤʘʪʠ ʬʦʨʤʫ ʧʨʘʚʠʣʴʥʦʛʦ 

ʢʦʣʘ (ʙʝʟ ʦʚʘʣʴʥʦʩʪʽ ʘʙʦ ʦʛʨʘʥʝʥʦʩʪʽ); 

ï ʩʧʽʚʚʽʩʥʽʩʪʴ ï ʫʩʽ ʦʩʽ ʫʩʪʫʧʽʚ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʘʣʽʚ ʤʘʶʪʴ ʙʫʪʠ 

ʨʦʟʪʘh ʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ. 

ʇʨʦʪʝ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʤʦʛ ʱʦʜʦ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʥʝʤʦʞʣʠʚʦ: ʥʘʚʽʪʴ ʧʨʠ ʜʦʩʠʪʴ ʩʪʘʨʘʥʥʦʤʫ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʚʠʥʠʢʘʪʠʤʫʪʴ ʷʢʽʩʴ ʧʦʭʠʙʢʠ. ʆʩʥʦʚʥʽ ʟ ʥʠʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.22. 

 

 
ʈʠʩ. 4.22. ʇʦʭʠʙʢʠ ʬʦʨʤʠ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ:  

ʘ - ʢʦʥʫʩʦʧʦʜʽʙʥʽʩʪʴ; ʙ - ʙʦʯʢʦʧʦʜʽʙʥʽʩʪʴ; ʚ - ʩʽʜʣʦʧʦʜʽʙʥʽʩʪʴ;  

ʛ - ʦʚʘʣʴʥʽʩʪʴ; ʜ - ʦʛʨʘʥʝʥʽʩʪʴ 

 

ɼʦ ʧʣʦʩʢʠʭ ʪʦʨʮʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʘʚʣʷʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ: ʧʣʦʱʠʥʥʽʩʪʴ ï 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʧʫʢʣʦʩʪʽ ʘʙʦ ʚʛʥʫʪʦʩʪʽ; ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ ʜʦ ʦʩʽ; ʧʘʨʘʣʝʣʴʥʽʩʪʴ 

ʫʩʪʫʧʽʚ ʤʽʞ ʩʦʙʦʶ. 

ɼʦʧʫʩʪʠʤʽ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ  ̔ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʫʤʦʚʥʦ 

ʧʦʟʥʘʯʘʶʪʴ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʘʙʦ ʚʢʘʟʫʶʪʴ ʪʝʢʩʪʦʤ. 
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4.2.2 ʂʦʥʪʨʦʣʴ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʟʦʚʥʽʰʥʽʭ ʜʽʘʤʝʪʨʽʚ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʜʝʪʘʣʝʡ 
 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʜʝʪʘʣʝʡ ʤʝʪʦʜʘʤʠ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ: ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ 

ʮʠʣʽʥʜʨʠʯʥʦʩʪʽ ʘʙʦ ʧʣʦʱʠʥʥʦʩʪʽ, ʩʪʫʧʝʥʷ ʰʦʨʩʪʢʦʩʪʽ ʚʠʤʦʛʘʤ ʚʠʭʽʜʥʦʛʦ 

ʢʨʝʩʣʝʥʥʷ. 

ʂʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻ ʩʘʤ ʨʦʙʽʪʥʠʢ-ʦʧʝʨʘʪʦʨ (ʥʘʧʨʠʢʣʘʜ, ʪʦʢʘʨ) 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʋ ʨʘʟʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ 

ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʧʝʨʝʭʦʜʽ ʦʧʝʨʘʮʽʾ, ʫ ʨʘʟʽ ʩʝʨʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʝʪʘʣʝʡ ʟ ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʨʦʟʤʽʨ (ʥʘʧʨʠʢʣʘʜ, 

ʚʽʜʥʦʩʥʦ ʫʧʦʨʽʚ) ʘʙʦ ʟʘ ʧʨʦʛʨʘʤʦʶ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʂ ʢʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʽʦʜʠʯʥʦ. ɺʠʛʦʪʦʚʣʝʥʽ ʜʝʪʘʣʽ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʢʦʥʪʨʦʣʝʨʦʤ ʚʽʜʜʽʣʫ ʪʝʭʥʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ (ɺʊʂ). ʇʨʦʜʫʢʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʛʦʪʦʚʦʶ ʪʽʣʴʢʠ ʧʽʩʣʷ ʢʦʥʪʨʦʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ. 

ʂʦʥʪʨʦʣʴ ʚʠʛʦʪʦʚʣʝʥʦʾ ʜʝʪʘʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʨʠʣʘʜʽʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ: ʰʪʨʠʭʦʚʽ, ʰʪʨʠʭʦʚʽ 

ʟ ʥʦʥʽʫʩʦʤ, ʤʽʢʨʦʤʝʪʨʠʯʥʽ, ʜʚʦʛʨʘʥʠʯʥʽ ʢʘʣʽʙʨʠ, ʢʫʪʦʤʽʨʠ ʪʦʱʦ. ʈʦʟʛʣʷʥʝʤʦ 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʦʢʘʨʝʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ - ʤʝʪʘʣʝʚʘ ʣʽʥʽʡʢʘ, ʥʘ ʰʢʘʣʽ 

ʷʢʦʾ ʥʘʥʝʩʝʥʽ ʤʽʣʽʤʝʪʨʦʚʽ ʘʙʦ ʜʶʡʤʦʚʽ ʧʦʜʽʣʢʠ ʪʘ ʮʠʬʨʠ. ʃʽʥʽʡʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤʽʨʚʁʘʥʥʷ ʜʦʚʞʠʥʠ ʜʝʪʘʣʝʡ (ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 1 ʤʤ) ʘʙʦ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʟʤʽʨʫ ʧʽʜ ʯʘʩ ʨʦʟʤʽʯʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʝʨʝʚ'ʷʥʘ ʩʢʣʘʜʘʥʘ ʣʽʥʽʡʢʘ ʪʘ ʨʫʣʝʪʢʠ - ʤʝʪʘʣʝʚʽ ʩʪʨʽʯʢʠ 

ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, ʚʤʽʱʝʥʽ ʚ ʟʘʭʠʩʥʠʡ ʢʦʨʧʫʩ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʰʪʨʠʭʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟ ʥʦʥʽʫʩʦʤ ʻ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʽ. ʅʘ ʨʠʩ. 4.23, ʘ ʟʦʙʨʘʞʝʥʦ ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-1. ɹʘʟʦʚʘ 

ʜʝʪʘʣʴ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ - ʰʪʘʥʛʘ 5 ʟ ʥʝʨʫʭʦʤʠʤʠ ʛʫʙʢʘʤʠ 1 ʽ 9. ʅʘ ʰʪʘʥʟʽ 

ʥʘʥʝʩʝʥʽ ʦʩʥʦʚʥʽ ʤʣ̔ʽʤʝʪʨʦʚʽ ʧʦʜʽʣʢʠ. ʇʦ ʰʪʘʥʟʽ ʧʝʨʝʩʫʚʘʻʪʴʩʷ ʧʦʚʟʫʥʦʢ 3 ʟ 

ʨʫʭʦʤʦʶ ʛʫʙʢʦʶ 2, ʷʢʠʡ ʩʪʦʧʦʨʠʪʴʩʷ ʛʚʠʥʪʦʤ 4. ɼʦ ʧʦʚʟʫʥʢʘ ʧʨʠʢʨʽʧʣʝʥʠʡ 

ʩʪʝʨʞʥʝʚʠʡ ʛʣʠʙʠʥʦʤʽʨ 6. ʅʘ ʧʦʚʟʫʥʦʢ ʥʘʥʝʩʝʥʘ ʰʢʘʣʘ ʥʦʥʽʫʩʘ 7, ʷʢʘ ʤʘʻ 10 

ʧʦʜʽʣʦʢ ʥʘ ʜʦʚʞʠʥʽ 1,5 ʤʤ. ʈʦʟʤʽʨ ʤʽʞ ʛʫʙʢʘʤʠ ʧʨʦʯʠʪʫʻʪʴʩʷ ʪʘʢ: ʮʽʣʽ 

ʤʽʣʽʤʝʪʨʠ ʦʩʥʦʚʥʦʾ ʰʢʘʣʠ ʟʯʠʪʫʶʪʴʩʷ ʟʘ ʧʝʨʰʦʶ ʧʦʜʽʣʢʦʶ ʰʢʘʣʠ ʥʦʥʽʫʩʘ 

ʧʣʶʩ ʜʝʩʷʪʽ ʯʘʩʪʢʠ ʤʽʣʽʤʝʪʨʘ, ʚʽʜʤʽʯʝʥʽ ʧʦʜʽʣʢʦʶ ʥʦʥʽʫʩʘ, ʷʢʘ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʦʜʥʽʻʶ ʽʟ ʧʦʜʽʣʦʢ ʦʩʥʦʚʥʦʾ ʰʢʘʣʠ. 

ʅʘ ʨʠʩ. 4.24 ʧʦʢʘʟʘʥʦ ʧʨʠʢʣʘʜ ʧʨʦʯʠʪʫʚʘʥʥʷ ʨʦʟʤʽʨʫ 42,4 ʤʤ - 42 

ʤʽʣʽʤʝʪʨʠ ʧʣʶʩ 4 ʜʝʩʷʪʠʭ, ʦʩʢʽʣʴʢʠ ʯʝʪʚʝʨʪʘ ʧʦʜʽʣʢʘ ʥʘ ʥʦʥʽʫʩʽ ʟʙʽʛʣʘʩʷ ʟ 

ʧʦʜʽʣʢʦʶ ʦʩʥʦʚʥʦʾ ʰʢʘʣʠ. 

ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʐʎ-1 ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʴʦʛʦ 

ʜʽʘʤʝʪʨʘ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.23, ʙ. 

ʐʢʘʣʘ ʥʦʥʽʫʩʘ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʐʎ-2 (ʨʠʩ. 4.25) ʤʘʻ 20 ʧʦʜʽʣʦʢ ʥʘ 

ʜʦʚʞʠʥʽ 39 ʤʤ, ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ - ʜʦ 0,05 ʤʤ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 4.26 

ʧʨʦʯʠʪʫʻʪʴʩʷ ʨʦʟʤʽʨ 0,95 ʤʤ. 
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ʈʠʩ. 4.23. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-1: 

ʘ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ - ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ; 1, 2 - ʥʝʨʫʭʦʤʘ ʽ ʨʫʭʦʤʘ ʛʫʙʢʠ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʤʽʨʫ; 3 - ʧʦʚʟʫʥʦʢ; 4 - ʛʚʠʥʪ-ʩʪʦʧʦʨ, 5 - ʰʪʘʥʛʘ ʟ ʦʩʥʦʚʥʦʶ ʤʽʣʽʤʝʪʨʦʚʦʶ 

ʰʢʘʣʦʶ, 6 - ʛʣʠʙʠʥʦʤʽʨ; 7 - ʥʦʥʽʫʩ; 8, 9 - ʨʫʭʦʤʘ ʽ ʥʝʨʫʭʦʤʘ ʛʫʙʢʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʦʚʥʽʥhʴʦʛʦ 

ʨʦʟʤʽʨʫ 
  

 

 
 

ʈʠʩ. 4.24. ʇʨʠʢʣʘʜ ʧʨʦʯʠʪʫʚʘʥʥʷ 

ʨʦʟʤʽʨʫ (42,4 ʤʤ) ʟʘ ʰʢʘʣʦʶ ʥʦʥʽʫʩʘ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ 

ʐʎ-1, ʮʥ̔ʘ ʧʦʜʽʣʢʠ  

ʥʦʥ̔ʫʩʘ 0,1 ʤʤ 

 
ʈʠʩ. 4.25. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʐʎ-2: 

1, 2 - ʥʝʨʫʭʦʤʘ ʽ ʨʫʭʦʤʘ ʛʫʙʢʠ ʜʣʷ ʨʦʟʤʽʯʫʚʘʥʥʷ; 3 ï ʧʦʚʟʫʥʦʢ; 4 - ʛʚʠʥʪ-ʩʪʦʧʦʨ; 5 - ʢʦʣʦʜʢʘ; 

6 - ʛʚʠʥʪ-ʩʪʦʧʦʨ ʜʣʷ ʢʦʣʦʜʢʠ; 7 - ʰʪʘʥʛʘ ʟ ʦʩʥʦʚʥʦʶ ʤʽʣʽʤʝʪʨʦʚʦʶ ʰʢʘʣʦʶ; 8 - ʛʚʠʥʪ 

ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʟʫʥʢʘ;  9 - ʛʘʡʢʘ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ; 10 - ʥʦʥʽʫʩ; 11, 12 - 

ʥʝʨʫʭʦʤʘ ʽ ʨʫʭʦʤʘ ʛʫʙʢʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʦʟʤʽʨʫ 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 4.26. ʌʽʢʩʘʮʽʷ ʨʦʟʤʽʨʫ 

(0,95 ʤʤ) ʥʘ ʰʪʘʥʛʝʥʮʠʨʢʫʣʽ ʐʎ-

2, ʮʽʥʘ ʧʦʜʽʣʢʠ ʥʦʥʽʫʩʘ 0,05 ʤʤ 
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ɺʠʤʽʨʶʚʘʣʴʥʽ ʛʫʙʢʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʐʎ-2 ʤʘʶʪʴ ʰʠʨʠʥʫ 5 ʤʤ, ʪʦʤʫ ʚ 

ʨʘʟʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʨʦʟʤʽʨʽʚ ʜʦ ʧʨʦʯʠʪʘʥʦʛʦ ʨʦʟʤʽʨʫ ʜʦʜʘʻʪʴʩʷ 10 ʤʤ. 

ɺʝʨʭʥʽ ʟʘʛʦʩʪʨʝʥʽ ʛʫʙʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʯʫʚʘʥʥʷ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʰʪʘʥʛʝʥʮʠʨʢʫʣʽ 

ʟ ʧʦʤʽʱʝʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ (ʨʠʩ. 4.27), ʟʘʚʜʷʢʠ ʷʢʦʤʫ 

ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 0,01 ʤʤ. ɹʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤ ʻ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʨʦʟʤʽʨʫ (ʨʠʩ. 4.28). 

ɼʦ ʰʪʘʥʛʝʥʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʣʝʞʠʪʴ ʽ ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨ (ʨʠʩ. 4.29). 

 

 
ʈʠʩ. 4.27. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟ ʽʥʜʠʢʘʪʦʨʦʤ  

ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ 

 
ʈʠʩ. 4.28. ʐʪʘʥʛʝʥʮʠʨʢʫʣʴ ʟ  

ʝʣʝʢʪʨʦʥʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʨʦʟʤʽʨʫ  

 
ʈʠʩ. 4.29. ʐʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨ: 

1 ï ʦʩʥʦʚʘ; 2,4 ï ʛʚʠʥʪʠ-ʩʪʦʧʦʨʠ;  

3- ʨʘʤʢʘ ʥʦʥʽʫʩʘ; 5 ï ʢʦʣʦʜʢʘ;  

6 ï ʰʪʘʥʛʘ ʟ ʦʩʥʦʚʥʦʶ ʤʽʣʽʤʝʪʨʦʚʦʶ 

ʰʢʘʣʦʶ; 7, 8 - ʚʽʜʧʦʚʽʜʥʦ ʛʘʡʢʘ ʽ ʛʚʠʥʪ 
ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ;  

9 - ʥʦʥʽʫʩ 

 
ʈʠʩ. 4.30. ʄʽʢʨʦʤʝʪʨ: 

1  - ʩʢʦʙʘ; 2, 3 - ʥʝʨʫʭʦʤʘ ʽ ʨʫʭʦʤʘ ʧ'ʷʪʢʠ; 4 

ï ʬʽʢʩʘʪʦʨ; 5 - ʩʪʝʙʣʦ ʟ ʦʩʥʦʚʥʦʶ 

ʤ̔ ʣʽʤʝʪʨʦʚʦʶ ʰʢʘʣʦʶ; 6 - ʙʘʨʘʙʘʥ ʟʽ 
ʰʢʘʣʦʶ, ʮʽʥʘ ʧʦʜʽʣʢʠ 0,01 ʤʤ;  

7 - ʙʘʨʘʙʘʥ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʫʩʠʣʣʷ 
ʧʨʠʪʠʩʢʫʚʘʥʥʷ ʨʫʭʦʤʦʾ ʧ'ʷʪʢʠ ʜʦ ʜʝʪʘʣʽ; 8 - 

ʝʪʘʣʦʥʥʠʡ ʩʪʝʨʞʝʥʴ ʟʘʚʜʦʚʞʢʠ 25 ʤʤ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʫʭʦʤʦʾ  ʧ'ʷʪʢʠ ʥʘ ʥʫʣʴ 

 

ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ 0,01 ʤʤ ʟʘʙʝʟʧʝʯʫʻ ʤʽʢʨʦʤʝʪʨ (ʨʠʩ. 4.30). 

ʆʩʥʦʚʥʦʶ ʡʦʛʦ ʜʝʪʘʣʣʶ ʻ ʤʽʢʨʦʤʝʪʨʠʯʥʠʡ ʛʚʠʥʪ, ʢʨʦʢ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 0,5 ʤʤ. 

ɻʚʠʥʪ ʟʘʛʚʠʥʯʫʻʪʴʩʷ ʚ ʛʘʡʢʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʩʪʝʙʣʘ 5, ʽ ʟʚ'ʷʟʘʥʠʡ ʟ 

ʙʘʨʘʙʘʥʦʤ 6, ʥʘ ʩʢʦʩʽ ʷʢʦʛʦ ʥʘʥʝʩʝʥʘ ʢʨʫʛʦʚʘ ʰʢʘʣʘ ʥʘ 50 ʧʦʜʽʣʦʢ. ʅʘ ʩʪʝʙʣʽ 

ʥʘʥʝʩʝʥʘ ʦʩʥʦʚʥʘ ʤʽʣʽʤʝʪʨʦʚʘ ʰʢʘʣʘ. ɺʠʟʥʘʯʝʥʠʡ ʤʽʞ ʥʝʨʫʭʦʤʦʶ 2 ʽ ʨʫʭʦʤʦʶ 

3 ʧ'ʷʪʢʘʤʠ (ʭʚʦʩʪʦʚʠʢ ʤʽʢʨʦʤʝʪʨʠʯʥʦʛʦ ʛʚʠʥʪʘ) ʨʦʟʤʽʨ ʧʨʦʯʠʪʫʻʪʴʩʷ ʪʘʢ: ʮʽʣʽ 
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ʤʽʣʽʤʝʪʨʠ, ʚʽʜʤʽʯʝʥʽ ʥʘ ʰʢʘʣʽ ʩʪʝʙʣʘ ʩʢʦʩʦʤ ʙʘʨʘʙʘʥʘ, ʧʣʶʩ ʩʦʪʽ ʯʘʩʪʢʠ 

ʤʽʣʽʤʝʪʨʘ, ʚʽʜʤʽʯʝʥʽ ʣʽʥʽʡʢʦʶ ʦʩʥʦʚʥʦʾ ʰʢʘʣʠ ʥʘ ʰʢʘʣʽ ʙʘʨʘʙʘʥʘ. 

ʇʨʠʢʣʘʜʠ ʧʨʦʯʠʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.31, ʘ, 

ʙ. ʑʦʙ ʥʝ ʧʝʨʝʚʠʱʠʪʠ ʟʫʩʠʣʣʷ ʧʨʠʪʠʩʢʫʚʘʥʥʷ ʨʫʭʦʤʦʾ ʧ'ʷʪʢʠ ʜʦ ʦʙ'ʻʢʪʘ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʦʧʦʤʽʞʥʠʤ ʙʘʨʘʙʘʥʦʤ (Ăʪʨʽʩʢʘʯʢʦʶò). ʇʨʠʢʣʘʜ 

ʢʦʥʪʨʦʣʶ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʤʽʢʨʦʤʝʪʨʦʤ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.32. 

ʇʨʠʣʘʜ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʽʨʷʶʪʴ Ăʥʘ ʥʫʣʴò ʚʠʤʽʨʶʚʘʥʥʷʤ ʝʪʘʣʦʥʘ 8 (ʜʠʚ. 

ʨʠʩ. 4.34), ʷʢʠʡ ʻ ʚ ʢʦʤʧʣʝʢʪʽ ʽʥʩʪʨʫʤʝʥʪʘ. 

 

 
ʈʠʩ. 4.31. ʇʨʦʯʠʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʚʁʘʥʥʷ ʟʘ ʤʽʢʨʦʤʝʪʨʦʤ 
 

ʈʠʩ. 4.32. ʂʦʥʪʨʦʣʴ ʜʽʘʤʝʪʨʘ  

ʚʘʣʠʢʘ ʤʽʢʨʦʤʝʪʨʦʤ 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʧʫʩʢʘʻ ʤʽʢʨʦʤʝʪʨʠ, ʱʦ ʤʘʶʪʴ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʤʝʞ ʚʠʤʽʨʶʚʘʥʥʷ: 0...25, 25...50, 50...75, 75...100, 100...150, 150...200, 

200...300 ʤʤ. 

ɹʽʣʴʰʽʩʪʴ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʝʡ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʟʘʟʥʘʯʘʻʪʴʩʷ ʟ ʜʦʧʫʩʢʘʤʠ. 

ɼʦʧʫʩʢʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʘʣʛʝʙʨʠʯʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʝʨʭʥʽʤ ʽ ʥʠʞʥʽʤ 

ʜʦʧʫʩʪʠʤʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʠʢʦʥʘʚʯʠʭ, ʪʦʙʪʦ ʦʜʝʨʞʫʚʘʥʠʭ ʧʽʩʣʷ ʦʙʨʦʙʣʝʥʥʷ, 

ʨʦʟʤʽʨʽʚ. ʊʘʢ, ʷʢʱʦ ʥʘ ʢʨʝʩʣʝʥʥʽ ʚʢʘʟʘʥʦ ʜʽʘʤʝʪʨ Å 08,0
04,025+- , ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʥʘʡʙʣ̔ʴʰʠʡ ʜʦʧʫʩʪʠʤʠʡ (ʛʨʘʥʠʯʥʠʡ) ʨʦʟʤʽʨ ʩʪʘʥʦʚʠʪʴ 25,08 ʤʤ, ʘ ʥʘʡʤʝʥʰʠʡ - 

24,96 ʤʤ. ɼʦʧʫʩʢ D =0,08-(-0,04) = 0,08+ 0,04 = 0,12 ʤʤ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, 

ʜʦʧʫʩʢʦʤ ʻ ʨʽʟʥʠʮʷ ʤʽʞ ʛʨʘʥʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ: D= 25,08-24,94 = 0,12 ʤʤ. 

ʅʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʚʯʠʭ ʨʦʟʤʽʨʽʚ ʟʦʚʥʽʰʥʽʭ ʜʽʘʤʝʪʨʽʚ ʫ ʤʝʞʘʭ ʜʦʧʫʩʢʫ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʛʨʘʥʠʯʥʠʤʠ ʢʘʣʽʙʨʘʤʠ-ʩʢʦʙʘʤʠ. 

ʂʘʣʽʙʨ-ʩʢʦʙʘ ʤʘʻ ʜʚʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʦʚʝʨʭʥʽ: ʦʜʠʥ ʨʦʟʤʽʨ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʡʙʽʣʴʰʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʨʦʟʤʽʨʦʚʽ, ʘ ʜʨʫʛʠʡ - ʥʘʡʤʝʥʰʦʤʫ. ʈʦʟʤʽʨ ʚʚʘʞʘʻʪʴʩʷ 

ʧʨʘʚʠʣʴʥʠʤ, ʷʢʱʦ ʧʨʦʭʽʜʥʠʡ ʙʽʢ ʩʢʦʙʠ ʇʈ ʚʽʣʴʥʦ ʥʘʭʦʜʠʪʴ ʥʘ ʚʠʤʽʨʶʚʘʥʫ 

ʧʦʚʝʨʭʥʶ, ʘ ʥʝʧʨʦʭʽʜʥʠʡ ʅɽ - ʥʝ ʥʘʭʦʜʠʪʴ. ɯʩʥʫʶʪʴ ʦʜʥʦ- (ʨʠʩ. 4.33) ʪʘ 

ʜʚʦʙʽʯʥʽ (ʨʠʩ. 4.34) ʢʘʣʽʙʨʠ-ʩʢʦʙʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ 

ʨʝʛʫʣʴʦʚʘʥʽ ʛʨʘʥʠʯʥʽ ʩʢʦʙʠ (ʨʠʩ. 4.35). 
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ʈʠʩ. 4.33. ʆʜʥʦʙʽʯʥʠʡ 

ʛʨʘʥʠʯʥʠʡ ʢʘʣʽʙʨ-ʩʢʦʙʘ 

 
ʈʠʩ. 4.34. ɼʚʦʙʽʯʥʠʡ ʛʨʘʥʠʯʥʠʡ ʢʘʣʽʙʨ-ʩʢʦʙʘ: 

ʘ- ʢʦʥʪʨʦʣʴ ʜʽʘʤʝʪʨʘ ʚʘʣʠʢʘ ʜʚʦʙʽʯʥʦʶ 

ʩʢʦʙʦʶ; ʙ - ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʚʯʦʛʦ ʨʦʟʤʽʨʫ 
ʢʘʣʽʙʨʘ-ʩʢʦʙʠ ʥʘʙʦʨʦʤ ʤʽʨʥʠʭ ʧʣʠʪʦʢ 

 
ʈʠʩ. 4.35. ʆʜʥʦʙʽʯʥʠʡ ʨʝʛʫʣʴʦʚʘʥʠʡ 

ʢʘʣʽʙʨ-ʩʢʦʙʘ: 1 ï ʩʢʦʙʘ; 2 - ʨʝʛʫʣʴʦʚʘʥʘ ʧô 

ʷʪʢʘ ʅɽ; 3 - ʨʝʛʫʣʴʦʚʘʥʘ ʧôʷʪʢʘ ʇʈ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠʢʣʘʜ ʢʦʥʪʨʦʣʶ ʢʘʣʽʙʨʦʤ-ʩʢʦʙʦʶ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.36. 

ʂʘʣʽʙʨʠ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʨʥʠʭ ʧʣʠʪʦʢ (ʜʠʚ. 

ʨʠʩ. 4.34, ʙ). 

ʊʦʯʥʽ ʤʽʨʥʽ ʧʣʠʪʢʠ ʤʘʶʪʴ ʥʘʩʪʽʣʴʢʠ ʯʠʩʪʽ (ʜʟʝʨʢʘʣʴʥʽ) ʧʦʚʝʨʭʥʽ, ʱʦ ʚʦʥʠ 

ʤʦʞʫʪʴ Ăʧʨʠʪʠʨʘʪʠʩʷò ʦʜʥʘ ʜʦ ʦʜʥʦʾ, ʫʪʚʦʨʶʶʯʠ ʙʣʦʢʠ ʥʘ ʧʝʚʥʽ ʨʦʟʤʽʨʠ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,001 ʤʤ. 

ʋ ʨʘʟʽ ʥʘʜʤʽʨʥʦʛʦ ʟʥʦʩʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ ʢʘʣʽʙʨʠ-ʩʢʦʙʠ 

ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʫʞʠʪʢʫ. 

ʄʝʪʦʜ ʢʦʥʪʨʦʣʶ ʢʘʣʽʙʨʘʤʠ, ʪʦʙʪʦ ʙʝʟ ʟʘʤʽʨʶʚʘʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʨʦʟʤʽʨʫ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʠʤ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʶ. 

ɼʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʜʠʢʘʪʦʨ 

ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ (ʨʠʩ. 4.37). ʅʘ ʢʦʨʧʫʩʽ 5 ʧʨʠʣʘʜʫ ʻ ʢʨʫʛʦʚʘ ʰʢʘʣʘ 1, ʮʽʥʘ 

ʧʦʜʽʣʢʠ ʰʢʘʣʠ 0,01 ʤʤ. ʇʦ ʢʦʣʫ ʰʢʘʣʠ ʨʫʭʘʻʪʴʩʷ ʩʪʨʽʣʢʘ 2, ʦʙʝʨʪʘʥʥʷ ʷʢʽʡ 

ʥʘʜʘʻʪʴʩʷ ʰʝʩʪʝʨʝʥʥʦ-ʨʝʡʢʦʚʦʶ ʧʝʨʝʜʘʯʝʶ ʚʽʜ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʰʪʠʬʪʘ 10. 

ʅʘʢʦʥʝʯʥʠʢ ʰʪʠʬʪʘ 11 ʪʦʨʢʘʻʪʴʩʷ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʽ 

ʢʦʣʠʚʘʥʥʷ ʾʾ ʨʦʟʤʽʨʫ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʩʪʨʽʣʢʫ, ʷʢʘ ʡ ʬʽʢʩʫʻ ʢʦʣʠʚʘʥʥʷ ʨʦʟʤʽʨʫ ʥʘ 

ʰʢʘʣʽ. ɯʥʜʠʢʘʪʦʨ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ ʟʘʢʨʽʧʣʝʥʠʡ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ ʰʪʘʪʠʚʽ 

(ʨʠʩ. 4.38). 

ʊʦʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ (ʜʦ 0,01 ʤʤ) ʚʠʢʦʥʫʶʪʴ 

ʽʥʜʠʢʘʪʦʨʥʠʤ ʢʘʣʽʙʨʦʤ-ʩʢʦʙʦʶ (ʨʠʩ. 4.39), ʷʢʠʡ ʟʘʟʜʘʣʝʛʽʜʴ ʥʘʣʘʰʪʦʚʫʶʶʪʴ ʥʘ 
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ʥʦʤʽʥʘʣɹ ʥʠʡ ʨʦʟʤʽʨ ʟʘ ʤʽʨʥʠʤʠ ʧʣʠʪʢʘʤʠ. ʇʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʽʣʢʘ ʥʘ 

ʰʢʘʣʽ ʽʥʜʠʢʘʪʦʨʘ ʧʦʢʘʟʫʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ. 

 
ʈʠʩ. 4.36. ʂʦʥʪʨʦʣʴ ʜʽʘʤʝʪʨʘ ʜʝʪʘʣʽ  

ʢʘʣʽʙʨʦʤ-ʩʢʦʙʦʶ ʥʘ ʪʦʢʘʨʥʦʤʫ 

ʚʝʨʩʪʘʪʽ 

 
ʈʠʩ. 4.37. ɯʥʜʠʢʘʪʦʨ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ: 1 - 

ʰʢʘʣʘ; 2 - ʩʪʨʽʣʢʘ; 3 - ʛʦʣʦʚʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʰʪʠʬʪʘ; 4 - ʩʪʦʧʦʨ;  

5 - ʢʦʨʧʫʩ; 6 - ʦʙʦʜʦʢ; 7- ʚʫʰʢʦ;   

8 - ʧʦʢʘʞʯʠʢ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ;  

9 - ʛʽʣʴʟʘ; 10 - ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʰʪʠʬʪ; 11 - 

ʥʘʢʦʥʝʯʥʠʢ 

 
ʈʠʩ. 4.38. ɯʥʜʠʢʘʪʦʨʥʠʡ ʰʪʘʪʠʚ 

1 ï ʦʩʥʦʚʘ; 2 - ʩʪʦʧʦʨʥʘ ʛʘʡʢʘ; 3 - 

ʢʦʣʦʥʢʘ; 4 - ʚʠʩʫʚʥʘ ʰʪʘʥʛʘ; 5 - ʨʫʭʦʤʘ 

ʢʦʣʦʜʢʘ; 6 - ʛʚʠʥʪ; 

7 - ʧʦʜʦʚʞʫʚʘʯ; 8 - ʽʥʜʠʢʘʪʦʨʥʘ 

ʛʦʣʦʚʢʘ 

 
ʈʠʩ. 4.39. ɯʥʜʠʢʘʪʦʨʥʠʡ  

ʢʘʣʽʙʨ-ʩʢʦʙʘ 

 

4.2.3 ɿʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʧʘʪʨʦʥʘʭ 

 

ɿʘʛʦʪʦʚʢʠ ʥʝʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ (ʜʣʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʚʘʣ, ʜʠʩʢ, ʰʢʽʚ ʪʦʱʦ 

ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʪʠʩʢʥʦʛʦ 

ʧʨʠʩʪʨʦʶ - ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʩʘʤʦʮʝʥʪʨʫʶʯʦʛʦ ʧʘʪʨʦʥʘ (ʨʠʩ. 4.40). 
 

 

 

 

 

 

 

 
ʈʠʩ. 4.40. ʊʨʠʢʫʣʘʯʢʦʚʠʡ ʩʘʤʦʮʝʥʪʨʫʶʯʠʡ ʧʘʪʨʦʥ:  

1 - ʢʦʨʧʫʩ; 2 - ʢʫʣʘʯʦʢ; 3 ï ʧʨʠʚʽʜʥʘ ʢʦʥʽʯʥʘ  

ʰʝʩʪʽʨʥʷ ʟ ʛʥʟ̔ʜʦʤ Ăʧʽʜ ʢʣʶʯò 
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ɿʘʛʦʪʦʚʢʠ ʥʝʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ (ʜʣʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʚʘʣ, ʜʠʩʢ, ʰʢʽʚ ʪʦʱʦ 

ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟʘʪʠʩʢʥʦʛʦ 

ʧʨʠʩʪʨʦʶ - ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʩʘʤʦʮʝʥʪʨʫʶʯʦʛʦ ʧʘʪʨʦʥʘ (ʨʠʩ. 4.40). ʇʘʪʨʦʥ ʤʘʻ 

ʪʨʠ ʢʫʣʘʯʢʠ, ʢʦʪʨʽ ʦʜʥʦʯʘʩʥʦ ʩʭʦʜʷʪʴʩʷ ʜʦ ʮʝʥʪʨʫ ʘʙʦ ʨʦʟʭʦʜʷʪʴʩʷ ʚʽʜ ʥʴʦʛʦ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʝ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʪʘ ʾʾ ʥʘʜʽʡʥʝ ʟʘʪʠʩʢʫʚʘʥʥʷ. ʂʫʣʘʯʢʠ 

2 ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʨʘʜʽʘʣʴʥʠʭ ʧʘʟʘʭ ʢʦʨʧʫʩʫ 1 ʧʘʪʨʦʥʘ. ʉʚʦʤʾʠ ʚʠʩʪʫʧʘʤʠ ʥʘ 

ʧʽʜʦʰʚʽ ʢʫʣʘʯʢʠ ʟʘʭʦʜʷʪʴ ʫ ʢʘʥʘʚʢʠ ʩʧʽʨʘʣʴʥʦʾ ʨʽʟʴʙʠ ʚʝʣʠʢʦʛʦ ʢʦʥʽʯʥʦʛʦ 

ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘ (Ă ʧʣʘʥʝʪʘʨʢʠ ò), ʷʢʝ ʧʨʠʚʦʜʷʪʴ ʚ ʦʙʝʨʪʘʥʥʷ ʢʣʶʯʝʤ, 

ʚʩʪʘʚʣʝʥʠʤ ʫ ʛʥʽʟʜʦ 3 ʦʜʥʦʛʦ ʟ ʤʘʣʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ. ʇʦ ʩʧʽʨʘʣʴʥʽʡ ʨʽʟʴʙʽ 

Ăʧʣʘʥʝʪʘʨʢʠ ò ʢʫʣʘʯʢʠ ʧʘʪʨʦʥʘ ʨʫʭʘʶʪʴʩʷ ʜʦ ʮʝʥʪʨʘ ʘʙʦ ʚʽʜ ʥʴʦʛʦ, ʚʽʜʧʦʚʽʜʥʦ 

ʟʘʢʨʽʧʣʶʶʯʠ ʘʙʦ ʟʚʽʣʴʥʷʶʯʠ ʟʘʛʦʪʦʚʢʫ. ɼʝʪʘʣʽ ʪʨʠʢʫʣʘʯʢʦʚʦʛʦ ʧʘʪʨʦʥʘ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.41. 

ɹʽʣʷ ʧʘʟʽʚ ʢʦʨʧʫʩʫ ʧʘʪʨʦʥʘ ʽ ʥʘ ʢʫʣʘʯʢʘʭ 

ʥʘʥʝʩʝʥʦ ʮʠʬʨʠ 1, 2, 3. ʉʢʣʘʜʘʶʯʠ ʧʘʪʨʦʥ, ʢʫʣʘʯʢʠ 

ʚʩʪʘʚʣʷʁ ʪʴ ʫ ʧʘʟʠ ʧʦ ʯʝʨʟʽ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʮʠʬʨ. 

ɿʘʛʦʪʦʚʢʠ ʚʝʣʠʢʠʭ ʜʽʘʤʝʪʨʽʚ ʟʘʢʨʽʧʣʶʶʪʴ ʫ 

ʧʝʨʝʚʝʨʥʫʪʠʭ ʢʫʣʘʯʢʘʭ ʧʘʪʨʦʥʘ (ʨʠʩ. 4.42). 

ʋ ʮʴʦʤʫ ʨʘʟʽ ʫʩʪʫʧʠ ʢʫʣʘʯʢʽʚ ʩʪʚʦʨʶʶʪʴ ʥʘʜʽʡʥʠʡ 

ʫʧʦʨ ʟʘʛʦʪʦʚʢʠ. 

ʋ  ʩʫʯʘʩʥʠʭ ʚʝʨʩʪʘʪʘʭ ʧʣʘʥʰʘʡʙʘ ʧʘʪʨʦʥʘ 

ʮʝʥʪʨʫʻʪʴʩʷ ʩʚʦʻʶ ʢʦʥʽʯʥʦʶ ʨʦʟʪʦʯʢʦʶ  ʧʦ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʥʫʩʫ ʰʧʠʥʜʝʣʷ ʯʦʪʠʨʤʘ ʛʚʠʥʪʘʤʠ ʟ 

ʛʘʡʢʘʤʠ  ʯʝʨʝʟ ʰʘʡʙʫ ʟ ʧʨʦʨʽʟʘʤʠ (ʨʠʩ. 4.43). 

ʌʣʘʥʮʝʚʝ ʟ'ʻʜʥʘʥʥʷ ʧʘʪʨʦʥʘ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʮʝʥʪʨʫʚʘʥʥʷ ʡ ʟʘʧʦʙʽʛʘʻ 

ʩʘʤʦʚʽʜʛʚʠʥʯʫʚʘʥʥʶ. ɼʣʷ ʟʘʤʽʥʠ ʧʘʪʨʦʥʘ 

ʧʦʩʣʘʙʣʶʶʪʴ ʯʦʪʠʨʠ ʛʘʡʢʠ, ʘ ʰʘʡʙʫ ʧʦʚʝʨʪʘʶʪʴ 

ʪʘʢ, ʱʦʙ ʚʽʢʥʘ ʧʨʦʨʽʟʫ ʦʧʠʥʠʣʠʩʷ ʥʘʚʧʨʦʪʠ ʛʘʡʦʢ: 

ʧʘʪʨʦʥ ʫ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ ʣʝʛʢʦ ʟʥʽʤʘʻʪʴʩʷ ʟʽ 

ʰʧʠʥʜʝʣʷ. 

ʅʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʪʦʢʘʨʷ ʜʦʮʽʣʴʥʦ ʪʨʠʤʘʪʠ 

ʜʚʘ ʪʨʠʢʫʣʘʯʢʦʚʠʭ ʧʘʪʨʦʥʠ: ʦʜʠʥ ʜʣʷ ʦʙʜʠʨʥʠʭ 

ʨʦʙʽʪ, ʜʨʫʛʠʡ (ʟ ʥʝʟʘʛʘʨʪʦʚʘʥʠʤʠ ʢʫʣʘʯʢʘʤʠ) - ʜʣʷ 

ʯʠʩʪʦʚʠʭ. 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.41. ɼʝʪʘʣʽ 

ʪʨʠʢʫʣʘʯʢʦʚʦʛʦ 

ʩʘʤʦʮʝʥʪʨʫʶʯʦʛʦ 

ʧʘʪʨʦʥʘ: ʘ - ʢʦʨʧʫʩ; ʙ - 

ʢʫʣʘʯʢʠ; ʚ - ʟʫʙʯʘʩʪʝ 
ʢʦʣʝʩʦ (Ăʧʣʘʥʝʪʘʨʢʘò) ;  

ʛ - ʧʨʠʚʜ̔ʥʽ ʰʝʩʪʝʨʥʽ 
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ʊʦʢʘʨ ʧʦʚʠʥʝʥ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʠʭ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʪʨʦʥʘ. 

ʅʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʜʦʚʞʫʚʘʥʽ ʥʘ ʨʫʢʦʷʪʢʫ ʢʣʶʯʘ. 

ʅʝ ʟʘʣʠʰʘʪʠ ʢʣʶʯ ʫ ʧʘʪʨʦʥʽ, ʪʦʤʫ ʱʦ ʮʝ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʪʨʘʚʤʫʚʘʥʥʷ. 

ʇʝʨʽʦʜʠʯʥʦ ʯʠʩʪʠʪʠ ʡ ʟʤʘʱʫʚʘʪʠ ʧʘʪʨʦʥ. 

ʇʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʧʘʪʨʦʥ ʥʘ ʙʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʢʘʪʦʨʘ ʟʘ 

ʢʦʥʪʨʦʣʴʥʠʤ ʧʦʷʩʢʦʤ, ʢʦʪʨʠʡ ʻ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʧʘʪʨʦʥʘ (ʜʦʧʫʩʪʠʤʝ 

ʙʠʪʪʷ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,02 ʤʤ). 

ʅʘ ʧʘʪʨʦʥʽ, ʷʢʠʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʪʫʤʙʦʯʮʽ ʯʠ ʥʘ 

ʩʪʝʣʘʞʽ, ʢʫʣʘʯʢʠ ʤʘʶʪʴ ʙʫʪʠ ʟʚʝʜʝʥʽ, ʘ ʮʝʥʪʨʘʣʴʥʠʡ ʦʪʚʽʨ ð      ʟʘʢʫʧʦʨʝʥʠʡ 

ʧʨʦʙʢʦʶ ʟ ʧʽʥʦʧʣʘʩʪʫ. 

ʗʢʱʦ ʧʽʩʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʧʘʪʨʦʥʽ ʟʘʛʦʪʦʚʢʘ ʙ'ʻ, ʪʦ ʾʾ ʩʣʽʜ ʧʦʚʝʨʥʫʪʠ ʡ 

ʧʝʨʝʟʘʢʨʽʧʠʪʠ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʟʣʝʛʢʘ ʧʦʩʪʫʢʘʪʠ ʧʦ ʥʽʡ ʜʝʨʝʚ'ʷʥʠʤ 

ʤʦʣʦʪʢʦʤ. ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʙʠʪʪʷ ʟʘʛʦʪʦʚʢʫ ʟʘʢʨʽʧʣʶʶʪʴ ʦʩʪʘʪʦʯʥʦ. ɿʘʪʠʩʢʥʽ 

ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʽʚ ʩʧʨʘʮʴʦʚʫʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʪʦʤʫ ʨʝʢʦʤʝʥʜʫʶʪʴ ʾʭ 

ʧʝʨʽʦʜʠʯʥʦ ʨʦʟʪʦʯʫʚʘʪʠ, ʘ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ çʫʨʦʟʪʠʩʢè - ʦʙʪʦʯʫʚʘʪʠ. 

ʇʝʨʝʜ ʨʦʟʪʦʯʫʚʘʥʥʷʤ ʘʙʦ ʦʙʪʦʯʫʚʘʥʥʷʤ ʟʘʪʠʩʢʥʽ ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʽʚ ʬʽʢʩʫʶʪʴ ʫ 

ʧʝʚʥʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʱʦʙ ʣʶʬʪ ʫ ʤʽʩʮʽ ʩʧʨʷʞʝʥʥʷ ʪʦʨʮʝʚʦʾ ʨʽʟʴʙʠ Ăʧʣʘʥʝʪʘʨʢʠò 

ʟ ʨʝʡʢʘʤʠ ʧʽʜʦʰʦʚ ʢʫʣʘʯʢʽʚ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʪʦʯʫʚʘʥʥʷ. ɼʣʷ 

ʨʦʟʪʦʯʫʚʘʥʥʷ ʢʫʣʘʯʢʠ ʤʦʞʥʘ ʬʽʢʩʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʢʘ, ʜʽʘʤʝʪʨ ʷʢʦʛʦ 

ʙʣʠʟʴʢʠʡ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʜʽʘʤʝʪʨʘ ʨʦʟʪʦʯʫʚʘʥʥʷ. ɼʠʩʢ ʚʩʪʘʚʣʷʶʪʴ ʫ ʧʘʪʨʦʥ 

ʫʧʨʠʪʫʣ ʜʦ ʪʦʨʮʷ ʢʦʨʧʫʩʫ ʡ ʟʘʪʠʩʢʘʶʪʴ ʢʫʣʘʯʢʘʤʠ (ʨʠʩ. 4.44, ʘ). ʇʽʩʣʷ ʮʴʦʛʦ 

ʛʫʙʢʠ ʢʫʣʘʯʢʽʚ ʨʦʟʪʦʯʫʶʪʴ ʥʘ ʜʽʘʤʝʪʨ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʬʽʢʩʘʮʽʾ 

ʢʫʣʘʯʢʽʚ ʧʽʜ ʯʘʩ ʦʙʪʦʯʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫʧʦʨʥʝ ʢʽʣʴʮʝ (ʨʠʩ. 4.44, ʙ). 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʢʨʽʧʠʪʠ ʟʘʛʦʪʦʚʢʫ ʥʘ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʫ ʧʦʚʝʨʭʥʶ, 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʮʘʥʛʦʚʠʤʠ ʧʘʪʨʦʥʘʤʠ (ʨʠʩ. 4.45). ʎʘʥʛʘ 3 - ʪʦʥʢʦʩʪʽʥʥʘ ʩʪʘʣʝʚʘ 

ʚʪʫʣʢʘ ʟ ʧʨʦʨʽʟʘʤʠ - ʩʪʠʩʢʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʥʘʢʨʫʯʫʚʘʥʥʷ ʛʘʡʢʠ 4 ʥʘ ʨʽʟʴʙʫ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʽʣʷʥʢʠ ʢʦʨʧʫʩʫ 2 ʧʘʪʨʦʥʘ, ʦʩʢʽʣʴʢʠ ʚʭʦʜʠʪʴ ʫ ʢʦʥʽʯʥʫ ʨʦʟʪʦʯʢʫ 

ʢʦʨʧʫʩʫ (ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʥʫʩ ʄʦʨʟʝ); ʚʥʫʪʨʽʰʥʷ ʨʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʮʘʥʛʠ ʧʨʠ 

ʮʴʦʤʫ ʟʘʪʠʩʢʘʻ ʟʘʛʦʪʦʚʢʫ. 

 

 
ʈʠʩ. 4.42. ɿʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʫ ʧʝʨʝʚʝʨʥʫʪʠʭ 

ʢʫʣʘʯʢʘʭ ʧʘʪʨʦʥʘ: 

1 - ʢʦʨʧʫʩ ʧʘʪʨʦʥʘ;  

2 - ʢʫʣʘʯʦʢ; 3 - ʟʘʛʦʪʦʚʢʘ 

 
ʈʠʩ. 4.43. ɿʘʢʨʽʧʣʝʥʥʷ ʪʦʢʘʨʥʦʛʦ ʧʘʪʨʦʥʘ 

ʟ ʧʦʩʘʜʢʦʶ ʥʘ ʢʦʥʫʩ: 1- ʰʘʡʙʘ; 2 - ʛʘʡʢʘ;  

3 - ʥʘʨʽʟʥʘ ʰʧʠʣʴʢʘ, 4 - ʰʧʠʥʜʝʣʴ; 5 - ʧʣʘʥʰʘʡʙʘ; 6 - ʛʚʠʥʪ; 7-  
ʢʦʨʧʫʩ ʧʘʪʨʦʥʘ;  

8  - ʚ̔ʢʥʦ ʧʨʦʨʽʟ) ʰʘʡʙʠ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʛʘʡʢʠ ʧʽʜ ʯʘʩ ʟʘʤʽʥʠ 

ʧʘʪʨʦʥʘ  

(ʛʘʡʢʫ ʫʤʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʦ) 
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ʈʠʩ. 4.44. ʉʪʘʙʽʣʽʟʘʮʽʷ 

ʩʠʨʠʭ ʢʫʣʘʯʢʽʚ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ: ʘ - 

ʨʦʟʪʦʯʫʚʘʥʥʷ; 

ʙ - ʦʙʪʦʯʫʚʘʥʥʷ; 1 - 

ʫʧʦʨʥʠʡ ʜʠʩʢ, 2 - ʫʧʦʨʥʝ 

ʢʽʣʴʮʝ 

 

 

 

 

 

 ʈʠʩ. 4.45. ʎʘʥʛʦʚʠʡ 
ʧʘʪʨʦʥ: 

1 - ʨʝʛʫʣʴʦʚʘʥʠʡ ʫʧʦʨ; 2 - 

ʢʦʨʧʫʩ; 3 - ʮʘʥʛʘ; 

4 - ʟʘʪʠʩʢʥʘ ʛʘʡʢʘ, 5 - 

ʛʚʠʥʪ 

 

ɿʘʧʦʙʽʛʘʥʥʷ ʧʦʟʜʦʚʞʥʴʦʤʫ ʟʤʽʱʝʥʥʶ ʟʘʛʦʪʦʚʢʠ 

ʜʦʩʷʛʘʻʪʴʩʷ ʫʧʠʨʘʥʥʷʤ ʚ ʫʩʪʫʧʠ ʢʫʣʘʯʢʽʚ (ʨʠʩ. 4.46) 

ʘʙʦ ʞ ʫ ʪʦʨʝʮʴ ʛʚʠʥʪʘ ʰʧʠʥʜʝʣʴʥʦʛʦ ʫʧʦʨʘ (ʨʠʩ. 4.47). 

ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ ʨʦʙʦʯʦʛʦ ʪʦʨʮʷ ʛʚʠʥʪʘ 

ʰʧʠʥʜʝʣʴʥʦʛʦ ʫʧʦʨʘ ʜʦ ʦʩʽ ʰʧʠʥʜʝʣʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʽʜʨʽʟʫʚʘʥʥʷʤ ʪʦʨʮʷ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʰʧʠʥʜʝʣʽ. 

 

ɼʦʚʛʽ ʟʘʛʦʪʦʚʢʠ ʟ ʧʨʫʪʢʦʚʦʛʦ ʧʨʦʢʘʪʫ ʤʦʞʥʘ 

ʫʧʠʨʘʪʠ ʥʝʦʙʨʦʙʣʶʚʘʥʠʤ ʢʽʥʮʝʤ ʫ ʰʧʠʥʜʝʣʴʥʠʡ 

ʦʙʝʨʪʦʚʠʡ ʮʝʥʪʨ (ʨʠʩ. 4.48, ʘ) ʘʙʦ ʫ ʚʠʩʫʚʥʫ ʫʧʦʨʥʫ 

ʰʪʘʥʛʫ (ʨʠʩ. 4.48, ʙ). 
 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 4.46. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʢʫʣʘʯʢʽʚ ʷʢ ʫʧʦʨʽʚ: ʘ - 

ʫʧʦʨ ʚ ʢʫʣʘʯʦʢ; ʙ - ʫʧʦʨ ʚ 

ʫʩʪʫʧ ʢʫʣʘʯʢʘ; ʚ - ʫʧʦʨ ʫ 

ʚʠʪʦʯʢʫ (ʜʣʷ ʩʠʨʠʭ 

ʢʫʣʘʯʢʽʚ) ; ʛ ï ʫʤʦʚʥʝ 

ʧʦʟʥʘʯʝʥʥ ̫

 
ʈʠʩ. 4.47. ʐʧʠʥʜʝʣʴʥʠʡ ʫʧʦʨ: 

1 - ʰʧʠʥʜʝʣʴ; 2 - ʢʦʥʫʩʥʘ 

ʚʪʫʣʢʘ; 3 - ʛʚʠʥʪ ʫʧʦʨʘ; 4 - 

ʢʦʥʪʨʛʘʡʢʘ;  

5 - ʧʘʪʨʦʥ 
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ʈʠʩ. 4.48. ʐʧʠʥʜʝʣʴʥʽ ʫʧʦʨʠ ʜʣʷ ʥʝʦʙʨʦʙʣʶʚʘʥʦʛʦ ʙʦʢʫ ʧʨʫʪʢʦʚʦʾ 

ʟʘʛʦʪʦʚʢʠ:  ʘ - ʫʧʦʨ ʫ ʦʙʝʨʪʦʚʠʡ ʰʧʠʥʜʝʣʴʥʠʡ ʮʝʥʪʨ: 1 - ʬʣʘʥʝʮʴ; 2 - ʤʽʨʥʘ ʚʪʫʣʢʘ; 3 - 

ʛʚʠʥʪ ʟʘʪʷʞʢʠ ʦʙʝʨʪʦʚʦʛʦ ʮʝʥʪʨʫ; 4 - ʨʦʟʪʠʩʢʥʘ ʚʪʫʣʢʘ (ʮʘʥʛʘ); 5 - ʦʙʝʨʪʦʚʠʡ ʮʝʥʪʨ, 6 - 

ʧʘʪʨʦʥ; ʙ - ʫʧʦʨ ʫ ʚʠʩʫʚʥʫ ʫʧʦʨʥʫ ʰʪʘʥʛʫ: 1 - ʤʫʬʪʘ, ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʟʘʜʥʴʦʤʫ ʢʽʥʮʽʰʧʠʥʜʝʣʷ, 

2 - ʛʚʠʥʪ ʟʘʪʠʩʢʫ ʰʪʘʥʛʠ, 3 - ʛʚʠʥʪ ʟʘʪʠʩʢʫ ʤʫʬʪʠ ʥʘ ʰʧʠʥʜʝʣʽ; 4 - ʫʧʦʨʥʘ ʰʪʘʥʛʘ,  

5 - ʰʧʠʥʜʝʣʴ, 6 - ʧʘʪʨʦʥ 

 
ɿʘʢʨʽʧʣʝʥʥʷ ʥʘ ʰʧʠʥʜʝʣʽ ʪʘ ʟʥʽʤʘʥʥʷ ʜʦʩʠʪʴ ʚʘʞʢʦʛʦ ʪʦʢʘʨʥʦʛʦ ʧʘʪʨʦʥʘ 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʬʽʟʠʯʥʠʭ ʟʫʩʠʣʴ. ʇʦʣʝʛʰʠʪʠ ʮʝʡ ʧʨʦʮʝʩ ʜʦʧʦʤʘʛʘʻ 
ʥʝʩʢʣʘʜʥʠʡ ʰʘʨʥʽʨʥʠʡ ʧʨʠʩʪʨʽʡ, ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʥʦʚʘʪʦʨʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ (ʨʠʩ. 
4.49). ɼʦ ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ ʚʝʨʩʪʘʪʘ ʟʘʢʨʽʧʣʝʥʦ ʛʥʫʯʢʠʡ ʢʨʦʥʰʪʝʡʥ 1 ʟ̔ ʪʨʴʦʤʘ 
ʰʘʨʥʽʨʘʤʠ. ʅʘ ʚʽʣʴʥʦʤʫ ʢʽʥʮʽ ʤʽʩʪʠʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʘ ʮʘʧʬʘ 2, ʥʘ ʷʢʽʡ ʩʚʦʾʤʠ 
ʢʫʣʘʯʢʘʤʠ ʟʘʪʠʩʢʫʻʪʴʩʷ ʧʘʪʨʦʥ 3. ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʚʽʜ ʰʧʠʥʜʝʣʷ ʧʘʪʨʦʥ ʣʝʛʢʦ 
ʧʝʨʝʚʦʜʠʪʴʩʷ ʢʨʦʥʰʪʝʡʥʦʤ ʫ ʧʦʟʠʮʽʶ ʥʘʜ ʧʦʣʠʮʝʶ 5, ʧʨʠʢʨʽʧʣʝʥʦʶ ʧʦʟʘʜ 
ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ 4. ɼʘʣʽ ʢʨʦʥʰʪʝʡʥ ʟ ʧʘʪʨʦʥʦʤ ʧʝʨʝʚʝʨʪʘ̒ ʪʴʩʷ ʥʘ ʰʘʨʥʽʨʽ 6 ʡ 
ʫʢʣʘʜʘʻ ʧʘʪʨʦʥ ʥʘ ʧʦʣʠʮʶ. ɿʘʢʨʽʧʣʝʥʥʷ ʧʘʪʨʦʥʘ ʚʠʢʦʥʫʻʪʩɹʷ ʫ ʟʚʦʨʦʪʥʦʤʫ 
ʧʦʨʷʜʢʫ. 

 
 
 

 

 

 

 

 

 
ʈʠʩ. 4.49. ʐʘʨʥʽʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʚʘʞʢʦʛʦ ʧʘʪʨʦʥʘ ʜʦ ʰʧʠʥʜʝʣʷ ʪʘ ʚʽʜʚʝʜʝʥʥʷ 

ʡʦʛʦ ʜʦ ʧʦʣʠʮʽ: 1 - ʢʨʦʥʰʪʝʡʥ; 2 - ʮʠʣʽʥʜʨʠʯʥʘ ʮʘʧʬʘ; 3 - ʧʘʪʨʦʥ; 4 ð ʧʝʨʝʜʥʷ ʙʘʙʢʘ 

ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ; 5 - ʧʦʣʠʮʷ;   

6 - ʰʘʨʥʽʨ ʧʦʚʦʨʦʪʫ ʪʘ ʧʝʨʝʚʝʨʪʘʥʥʷ ʢʨʦʥh ʪʝʡʥʘ 
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4.2.4 ɿʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʮʝʥʪʨʘʭ 

 

ɿʘʛʦʪʦʚʢʠ ʚʘʣʽʚ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʜʽʘʤʝʪʨ ʫ ʧ'ʷʪʴ ʨʘʟʽʚ ʽ ʙʽʣʴʰʝ, 

ʦʙʨʦʙʣʷʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʾʭ ʪʦʨʮʝʚʠʤʠ ʮʝʥʪʨʦʚʠʤʠ ʦʪʚʦʨʘʤʠ ʥʘ 

ʮʝʥʪʨʠ ʚʝʨʩʪʘʪʘ. ʇʝʨʝʜʥʽʡ ʮʝʥʪʨ ʟʘʢʨʽʧʣʷʶʪʴ ʫ ʰʧʠʥʜʝʣʽ, ʘ ʟʘʜʥʽʡ - ʫ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

ʉʪʘʥʜʘʨʪʥʠʡ ʞʦʨʩʪʢʠʡ ʮʝʥʪʨ, ʢʨʝʩʣʝʥʥʷ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.50, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ (ʛʦʣʦʚʢʠ) ʽ ʭʚʦʩʪʦʚʠʢʘ, ʚʠʢʦʥʘʥʦʛʦ ʟʘ 

ʩʪʘʥʜʘʨʪʥʠʤ ʢʦʥʫʩʦʤ ʄʦʨʟʝ (ˉ 2...6). ʂʫʪ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ʜʦʨʽʚʥʶʻ 60Á (ʜʣʷ 

ʚʘʞʢʠʭ ʚʝʨʩʪʘʪʽʚ 70Á ʘʙʦ 90Á), ʢʫʪ ʧʦʭʠʣʫ ʢʦʥʫʩʘ ʭʚʦʩʪʦʚʠʢʘ a = 1Á26'. ɼʣʷ 

ʚʘʞʢʠʭ ʚʝʨʩʪʘʪʽʚ ʭʚʦʩʪʦʚʠʢ ʮʝʥʪʨʫ ʤʘʻ ʤʝʪʨʠʯʥʠʡ ʢʦʥʫʩ: ʄ60, ʄɯ00 ʘʙʦ ʄɯ20, 

ʢʫʪ ʧʦʭʠʣʫ a = 1Á30'. ʂʦʥʫʩʥʠʡ ʭʚʦʩʪʦʚʠʢ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʫʩʥʽʡ ʨʦʟʪʦʯʮʽ ʥʘ 

ʨʦʙʦʯʦʤʫ ʪʦʨʮʽ ʰʧʠʥʜʝʣʷ (ʜʣʷ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʚʽʜʧʦʚʽʜʥʦ ʢʦʥʫʩʥʽʡ 

ʨʦʟʪʦʯʮʽ ʫ ʨʦʙʦʯʦʤʫ ʪʦʨʮʽ ʧʽʥʦʣʽ). 

ʎʝʥʪʨ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʫʛʣʝʮʝʚʦʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ ʡ ʟʘʛʘʨʪʦʚʫʶʪʴ. 

ɾʦʨʩʪʢʠʡ ʟʘʜʥʽʡ ʮʝʥʪʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʢʦʣʠ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ (ʥʝ ʙʽʣʴʰʝ 120 ʦʙ/ʭʚ). ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ ʫ 

ʮʠʣʽʥʜʨʠʯʥʫ ʯʘʩʪʠʥʫ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ ʟʘʛʦʪʦʚʢʠ ʚʚʦʜʷʪʴ ʛʫʩʪʝ ʤʘʩʪʠʣʦ, ʷʢʝ 

ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʨʦʟʤ'ʷʢʰʫʻʪʴʩʷ ʡ ʟʤʘʱʫʻ ʛʦʣʦʚʢʫ ʮʝʥʪʨʫ. ʑʦʙ ʟʤʝʥʰʠʪʠ 

ʩʧʨʘʮʶʚʘʥʥʷ ʛʦʣʦʚʢʠ, ʾʾ ʧʦʢʨʠʚʘʶʪʴ ʰʘʨʦʤ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ (ʨʠʩ. 4.51). 

 

 
ʈʠʩ. 4.50. ʉʪʘʥʜʘʨʪʥʠʡ ʞʦʨʩʪʢʠʡ  

ʮʝʥʪʨ ʟ ʛʦʩʪʨʠʤ ʨʦʙʦʯʠʤ  

ʢʦʥʫʩʦʤ  (ʜʦ ʰʧʠʥʜʝʣʷ ʟʘʜʥʴʦʾ  

ʙʘʙʢʠ) 

 
ʈʠʩ. 4.51. ʆʩʥʘʱʝʥʥʷ ʢʽʥʮʽʚ ʛʦʣʦʚʦʢ ʟʘʜʥʽʭ 

ʮʝʥʪʨʽʚ ʪʚʝʨʜʠʤ ʩʧʣʘʚʦʤ:  

ʘ - ʥʘʧʘʡʥʽ ʧʣʘʩʪʠʥʢʠ ʥʘ ʛʦʣʦʚʮʽ, 

ʙ  - ʚʧʘʷʥʘ ʪʚʝʨʜʦʩʧʣʘʚʥʘ  ʚʩʪʘʚʢʘ 
ʅʘ ʨʠʩ. 4.52 ʧʦʢʘʟʘʥʦ ʩʧʝʮʽʘʣʴʥʽ ʮʝʥʪʨʠ ʜʦ ʟʘʜʥʴʦʾ ʙʘʙʢʠ - ʦʙʝʨʪʦʚʠʡ, ʟʨʽʟʘʥʠʡ, 

ʢʫʣʴʢʦʚʠʡ. 

ʂʦʣʠ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʠʩʦʢʘ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʙʝʨʪʦʚʠʡ 

ʟʘʜʥʽʡ ʮʝʥʪʨ (ʨʠʩ. 4.53). ʐʧʠʥʜʝʣʴ ʮʴʦʛʦ ʮʝʥʪʨʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʧʽʜʰʠʧʥʠʢʠ. 

ʆʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʨʠʡʤʘʶʪʴ ʫʧʦʨʥʠʡ 3 ʽ ʟʘʜʥʽʡ ʛʦʣʯʘʩʪʠʡ 6 ʧʽʜʰʠʧʥʠʢʠ, 

ʘ ʨʘʜʽʘʣʴʥʝ - ʨʘʜʽʘʣʴʥʠʡ ʧʽʜʰʠʧʥʠʢ 2. ʂʨʠʰʢʘ 1 ʫʛʚʠʥʯʫʻʪʴʩʷ ʚ ʢʦʨʧʫʩ 4 ʽ 

ʚʧʠʨʘʻʪʴʩʷ ʚ ʪʦʨʝʮʴ ʟʦʚʥʽʰʥʴʦʛʦ ʢʽʣʴʮʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʨʝʛʫʣʶʚʘʪʠ ʟʘʟʦʨ. ʌʝʪʨʦʚʽ ʫʱʽʣʴʥʶʚʘʯʽ ʚ ʢʨʠʰʮʽ ʟʘʭʠʱʘʶʪʴ ʧʽʜʰʠʧʥʠʢʠ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʡ ʥʝ ʜʘʶʪʴ ʤʘʩʪʠʣʫ ʚʠʪʽʢʘʪʠ. 
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ʈʠʩ. 4.52. ʈʽʟʥʦʚʠʜʠ ʮʝʥʪʨʽʚ 

ʜʦ ʟʘʜʥʴʦʾ ʙʘʙʢʠ: 

1 - ʦʙʝʨʪʦʚʠʡ; 2 - ʟʨʽʟʘʥʠʡ; 

3 - ʢʫʣʴʢʦʚʠʡ 
 

 
 

 

 

ʈʠʩ. 4.53. ʆʙʝʨʪʦʚʠʡ ʟʘʜʥʽʡ ʮʝʥʪʨ ʜʣʷ 

ʣʝʛʢʠʭ ʨʘʜʽʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ: 

1-  ͟ ͙ͪ΄͊͟Τ 2 - ͪ ͊͒͊͜͡Έ͙͚ͤ ΄͙ͨͤ͒ ͔͡ΈΤ 3 - 
͙͚ͯͨͦͪͤ ͨ͒͜΄͙͙ͨͤ͟Τ 4 - ͟ ͦͪͨͯͫ ͘͜ 

ͻ͍͍͙ͦͫͭͦͦͣ͟Τ р - ͼ͔ͤͭͪΤ 6 - ͎ ͦ͡;͊ͫͭ ͙͚ 
ͨ͒͜΄͙͙ͨͤ͟Τ т - ͘ ͎͊ͯ͡΄͊͟ 

 

 

 

 

 

 

 

ɿʘ ʧʨʦʧʦʟʠʮʽʻʶ ʪʦʢʘʨʽʚ-ʥʦʚʘʪʦʨʽʚ ʥʘ ʟʘʚʦʜʘʭ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʦʙʝʨʪʦʚʽ ʮʝʥʪʨʠ ʟ ʨʦʙʦʯʠʤʠ ʚʩʪʘʚʢʘʤʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʨʠʩ. 4.54). 

ʎʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ (ʨʠʩ. 4.55): ʦʪʚʦʨʠ ʪʠʧʫ ɸ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʟʘʛʦʪʦʚʦʢ, ʧʽʩʣʷ ʦʙʨʦʙʣʝʥʥʷ ʷʢʠʭ ʧʦʪʨʝʙʘ ʚ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʘʭ ʚʽʜʧʘʜʘʻ; 

ʪʠʧʫ ɺ ï ʜʣʷ ʟʘʛʦʪʦʚʦʢ, ʢʦʪʨʽ ʡ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ 

ʮʝʥʪʨʘʭ; ʪʠʧʫ R ï ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʪʦʯʥʠʭ ʜʝʪʘʣʝʡ (ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʜʽʡʥʠʡ 

ʢʽʣʴʮʝʚʠʡ ʢʦʥʪʘʢʪ ʟ ʧʦʚʝʨʭʥʝʶ ʛʦʣʦʚʢʠ ʮʝʥʪʨʫ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʝʷʢʠʭ 

ʧʝʨʝʢʦʩʽʚ). 

ʇʝʨʝʜʘʯʘ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʰʧʠʥʜʝʣʷ ʜʦ ʟʘʛʦʪʦʚʢʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʚ ʮʝʥʪʨʘʭ, 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʚʽʜʢʦʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʽʟ ʥʠʭ ï ʪʦʢʘʨʥʠʡ 

ʭʦʤʫʪʠʢ (ʨʠʩ. 4.56). ʆʙʝʨʪʘʶʯʠʩʴ ʨʘʟʦʤ ʟʽ ʰʧʠʥʜʝʣʝʤ, ʧʣʘʥʰʘʡʙʘ 1 ʧʦʚʽʜʢʦʤ 2 

ʟʘʪʷʛʫʻ ʟʘ ʩʦʙʦʶ ʚ ʦʙʝʨʪʘʥʥʷ ʭʦʤʫʪʠʢ ɿ, ʘ ʨʘʟʦʤ ʽʟ ʥʠʤ - ʫʩʪʘʥʦʚʣʝʥʫ ʚ ʮʝʥʪʨʘʭ 

ʟʘʛʦʪʦʚʢʫ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʭʦʤʫʪʠʢ ʟ ʚʽʜʽʛʥʫʪʠʤ ʢʽʥʮʝʤ, ʢʦʪʨʠʡ ʚʭʦʜʠʪʴ ʫ 

ʨʘʜʽʘʣʴʥʠʡ ʧʘʟ ʧʣʘʥʰʘʡʙʠ (ʨʠʩ. 4.57). 

ɿ ʤʝʪʦʶ ʙʝʟʧʝʢʠ ʧʣʘʥʰʘʡʙʘ ʤʘʻ ʙʫʪʠ ʟʘʭʠʱʝʥʘ ʢʦʞʫʭʦʤ. ʑʦʙ ʧʽʜ ʯʘʩ 

ʯʠʩʪʦʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʥʝ ʧʦʰʢʦʜʠʪʠ ʛʚʠʥʪʦʤ ʭʦʤʫʪʠʢʘ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ, 

ʱʦ ʟʘʪʠʩʢʫʻʪʴʩʷ, ʥʘ ʥʝʾ ʥʘʜʽʚʘʶʪʴ ʨʦʟʨʟ̔ʥʫ ʚʪʫʣʢʫ ʘʙʦ ʞ ʧʽʜ ʛʚʠʥʪ ʧʽʜʢʣʘʜʘʶʪʴ 

ʛʫʤʦʚʫ ʰʘʡʙʫ. 
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ʈʠʩ. 4.54. ɿʤʽʥʥʽ ʚʩʪʘʚʢʠ ʚ ʦʙʝʨʪʦʚʠʡ 

ʮʝʥʪʨ: ʘ - ʟ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤ ʢʽʥʮʝʤ 

ʥʘ ʨʦʙʦʯʦʤʫ ʢʦʥʫʩʽ;  

ʙ - ʟ ʢʫʣʴʢʦʚʠʤ ʢʽʥʮʝʤ; ʚ - ʟʽ 

ʟʚʦʨʦʪʥʠʤ ʢʦʥʫʩʦʤ; ʛ - ʟ ʪʝʨʪʴʦʚʠʤ 

ʧʨʠʪʠʩʢʘʥʥʷʤ 

 
ʈʠʩ. 4.56. ʇʝʨʝʜʘʯʘ ʦʙʝʨʪʘʥʥ ̫

ʥʘ ʟʘʛʦʪʦʚʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʦʤʫʪʠʢʘ:  

ʘ - ʧʦʚʽʜʢʦʚʘ ʧʣʘʥʰʘʡʙʘ ʟ ʧʦʚʽʜʢʦʤ-ʧʘʣʴʮʝʤ; ʙ - 

ʧʦʚʽʜʢʦʚʘ ʧʣʘʥʰʘʡʙʘ ʟ ʧʦʚʽʜʢʦʤ-ʧʣʘʥʢʦʶ; ʚ - 

ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ, 

1 - ʧʦʚʽʜʢʦʚʘ ʧʣʘʥʰʘʡʙʘ, 2 - ʧʦʚʦʜʦʢ;  

3 - ʭʦʤʫʪʠʢ 

 
ʈʠʩ. 4.55. ʊʠʧʠ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʫ 

ʟʘʮʝʥʪʨʦʚʘʥʠʭ ʚʘʣʘʭ 

 
ʈʠʩ. 4.57. ɿʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʮʝʥʪʨʘʭ: 1 - 

ʧʣʘʥʰʘʡʙʘ, 2 - ʧʝʨʝʜʥʽʡ ʮʝʥʪʨ, 3 - ʭʦʤʫʪʠʢ,4 - 

ʟʘʜʥʽʡ ʮʝʥʪʨ,  

5 - ʧʽʥʦʣʴ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 

 

ʅʘʜʷʛʘʥʥʷ ʪʘ ʟʥʷʪʪʷ ʭʦʤʫʪʠʢʘ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʪʦʤʫ 

ʨʘʮʽʦʥʘʣʴʥʽh ʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʦʟʘʪʠʩʢʥʦʛʦ ʧʦʚʽʜʢʦʚʦʛʦ ʭʦʤʫʪʠʢʘ (ʨʠʩ. 

4.58). ʆʩʥʦʚʥʦʶ ʜʝʪʘʣʣʶ ʪʘʢʦʛʦ ʭʦʤʫʪʠʢʘ ʻ ʢʽʣʴʮʝ 1 ʽ ʧʦʚʦʜʦʢ 4, ʨʦʙʦʯʘ 

ʧʦʚʝʨʭʥʷ ʷʢʦʛʦ ʻ ʨʠʬʣʝʥʦʶ ʽ ʚʠʢʦʥʘʥʘ ʟʘ ʩʧʽʨʘʣʣʶ ɸʨʭʽʤʝʜʘ. ʂʽʣʴʮʝ ʥʘʜʷʛʘʶʪʴ 

ʥʘ ʟʘʮʝʥʪʨʦʚʘʥʫ ʟʘʛʦʪʦʚʢʫ, ʚʩʪʘʥʦʚʣʝʥʫ ʚ ʮʝʥʪʨʽ. ʇʨʫʞʠʥʘ 3 ʧʽʜʪʠʩʢʫʻ ʨʦʙʦʯʫ 

ʧʦʚʝʨʭʥʶ ʧʦʚʽʜʢʘ ʜʦ ʟʘʛʦʪʦʚʢʠ. ʇʦʚʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚʨʫʯʥʫ ʧʨʠʤʫʰʫʻ ʨʠʬʣʽ 

ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʧʦʚʽʜʢʘ ʜʝʱʦ ʟʘʛʣʠʙʠʪʠʩʷ ʫ ʧʦʚʝʨʭʥʶ ʟʘʛʦʪʦʚʢʠ. 
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ʇʽʩʣʷ ʚʤʠʢʘʥʥʷ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʨʽʟʝʮʴ ʧʨʠʛʘʣʴʤʦʚʫʻ ʟʘʛʦʪʦʚʢʫ, 

ʪʦʤʫ ʧʦʚʽʜʢʦʚʠʡ ʧʘʣʝʮʴ ʧʣʘʥʰʘʡʙʠ ʟʘʪʷʛʫʻ ʧʦʚʦʜʦʢ ʚ ʦʙʝʨʪʘʥʥʷ, ʷʢʠʡ ʽ 

ʩʧʨʠʯʠʥʷʻ ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. ʏʠʤ ʙʽʣʴʰʠʤ ʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʟʝʮʴ, ʪʠʤ 

ʙʽʣʴʰʝ ʛʘʣʴʤʫʻʪʴʩʷ ʟʘʛʦʪʦʚʢʘ, ʨʠʬʣʽ ʛʣʠʙʰʝ ʚʜʘʚʣʶʶʪʴʩʷ ʫ ʧʦʚʝʨʭʥʶ 

ʟʘʛʦʪʦʚʢʠ. ɿʥʽʤʘʶʪʴ ʭʦʤʫʪʠʢ ʧʦʚʦʨʦʪʦʤ ʟʘʛʦʪʦʚʢʠ ʚʨʫʯʥʫ ʫ ʟʚʦʨʦʪʥʠʡ ʙʽʢ. 

ɹʽʣʴʰ ʥʘʜʽʡʥʠʤ ʻ ʩʘʤʦʟʘʪʠʩʢʥʠʡ ʧʘʪʨʦʥ ʟ ʪʨʴʦʤʘ ʝʢʩʮʝʥʪʨʠʯʥʠʤʠ ʢʫʣʘʯʢʘʤʠ-

ʧʦʚʽʜʢʘʤʠ (ʨʠʩ. 4.59). 

ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʚʽʜʢʦʚʘ ʦʧʨʘʚʢʘ (ʨʠʩ. 4.60), ʷʢʘ ʟʘʪʷʛʫʻ 

ʟʘʛʦʪʦʚʢʫ ʚ ʦʙʝʨʪʘʥʥʷ ʟʫʙʮʷʤʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʦʙʦʯʦʤʫ ʪʦʨʮʽ. ɿʘʛʦʪʦʚʢʘ 

ʧʽʜʪʠʩʢʫʻʪʴʩʷ ʜʦ ʟʫʙʮʽʚ ʮʝʥʪʨʦʤ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

ʋ ʨʘʟʽ ʥʘʧʽʚʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʚʘʣʠʢʽʚ, ʜʽʘʤʝʪʨ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 30 ʤʤ, 

ʟʘ ʧʦʚʦʜʦʢ ʧʨʘʚʠʪʴ ʨʠʬʣʝʥʠʡ ʮʝʥʪʨ çʾ ʞʘʢè (ʨʠʩ. 4.61). 

 

 
ʈʠʩ. 4.58. ʉʘʤʦʟʘʪʠʩʢʥʠʡ ʧʦʚʽʜʢʦʚʠʡ  

ʭʦʤʫʪʠʢ:  1 - ʢʽʣʴʮʝ; 2 - ʚʽʩʴ;  

3 - ʧʨʫʞʠʥʘ; 4 - ʧʦʚʦʜʦʢ 

 
ʈʠʩ. 4.59. ʉʘʤʦʟʘʪʠʩʢʥʠʡ  

ʧʦʚʽʜʢʦʚʠʡ ʧʘʪʨʦʥ:   

1 - ʧʣʘʥʰʘʡʙʘ; 2 - ʧʣʘʚʘʶʯʝ ʢʽʣʴʮʝ;   

3 - ʢʫʣʘʯʦʢ; 4 - ʚʽʩʴ ʢʫʣʘʯʢʘ 

 
ʈʠʩ. 4.60. ʇʦʚʽʜʢʦʚʘ ʦʧʨʘʚʢʘ: 

1 - ʢʦʨʧʫʩ ʦʧʨʘʚʢʠ ʟ ʢʦʥʽʯʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ; 
2 - ʧʦʚʽʜʢʦʚʘ ʰʘʡʙʘ ʟ ʪʦʨʮʝʚʠʤʠ ʟʫʙʮʷʤʠ, 3 

- ʧʣʘʚʘʯʁʠʡ ʮʝʥʪʨ; 

4 - ʧʨʫʞʠʥʘ, 5 ï ʨʝʛʫʣʴʦʚʘʥʠʡ ʛʚʠʥʪ 

ʧʨʫʞʠʥʠ 

 
ʈʠʩ. 4.61. ɿʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ  

ʚ ʟʘʜʥʴʦʤʫ ʦʙʝʨʪʦʚʦʤʫ ʮʝʥʪʨʽ: 

ʘ - ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʽʜʢʦʚʦʛʦ ʮʝʥʪʨʫ Ă ʾʞʘʢ 

ò; ʙ - ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ;  

1 ï ʮʝʥʪʨ Ă ʾʞʘʢ ò; 2 ï ʟʘʜʥʽʡ ʦʙʝʨʪʦʚʠʡ 

ʮʝʥʪʨ 
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ɺʘʣʠʢʠ ʥʝʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʧʦʚʽʜʢʦʤ ʪʝʨʪʷ ï çʯʘʨʢʦʶè - 

ʙʝʟ ʚʠʤʠʢʘʥʥʷ ʚʝʨʩʪʘʪʘ (ʨʠʩ. 4.62, ʘ). ɿʘʛʦʪʦʚʢʘ ʧʽʜʪʠʩʢʫʻʪʴʩʷ ʜʦ çʾ ʞʘʢʘè ʯʠ ʜʦ 

Ăʯʘʨʢʠò ʦʙʝʨʪʦʚʠʤ ʟʘʜʥʽʤ ʮʝʥʪʨʦʤ ʽ ʟʘʪʷʛʫ̒ ʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ. ɺʘʣʠʢʠ, ʜʽʘʤʝʪʨ 

ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 15 ʤʤ, ʤʦʞʥʘ 

ʟʘʢʨʽʧʣʶʚʘʪʠ ʚ ʦʙʝʨʪʦʚʠʭ ʮʝʥʪʨʘʭ: ʥʘ 

ʟʘʛʦʪʦʚʢʘʭ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʪʦʯʫʶʪɹ ʪʦʨʮʝʚʽ 

ʢʦʥʫʩʠ ʧʽʜ ʢʫʪʦʤ 60Á (ʨʠʩ. 4.62, ʙ). 

ʆʩʢʽʣʴʢʠ ʟʘʚʞʜʠ ʽʩʥʫʻ ʜʝʷʢʘ 

ʨʦʟʙʽʞʥʽʩʪʴ ʜʦʚʞʠʥʠ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʫ 

ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ, ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ 

ʮʝʥʪʨʘʭ ʟʘʛʦʪʦʚʢʠ ʟʤʽʱʫʶʪʴ (ʟ ʛʣʠʙʰʠʤ 

ʮʝʥʪʨʦʚʠʤ ʦʪʚʦʨʦʤ - ʙʣʠʞʯʝ ʜʦ ʧʝʨʝʜʥʴʦʾ 

ʙʘʙʢʠ, ʘ ʟ ʤʝʥʰ ʛʣʠʙʦʢʠʤ - ʙʣʠʞʯʝ ʜʦ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ). 

ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʦʙʨʦʙʢʘ ʚʘʣʘ ʟ 

ʢʨʧ̔ʣʝʥʥʷʤ ʫ ʮʝʥʪʨʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʢʦʣʠʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʫʩʪʫʧʽʚ ʥʘ ʨʽʟʥʠʭ 

ʜʝʪʘʣʷʭ ʧʘʨʪʽʾ. 

 

 

 

 

 

 

 

 

 

 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʽʜʝʥʪʠʯʥʽʩʪʴ ʜʦʚʞʠʥʠ ʫʩʪʫʧʽʚ ʥʘ ʚʩʽʭ ʜʝʪʘʣʷʭ ʧʘʨʪʽʾ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʜʥʽʡ ʧʣʘʚʘʶʯʠʡ (ʧʽʜʧʨʫʞʠʥʝʥʠʡ) ʮʝʥʪʨ (ʨʠʩ. 4.63). ɺ 

ʦʩʴʦʚʦʤʫ ʦʪʚʦʨʽ ʦʧʨʘʚʢʠ 3, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʢʦʥʽʯʥʽʡ ʨʦʟʪʦʯʮʽ ʰʧʠʥʜʝʣʷ, 

ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʮʝʥʪʨ 5, ʧʽʜʪʠʩʥʫʪʠʡ ʧʨʫʞʠʥʦʶ 2. ɿʫʩʠʣʣʷ 

ʧʽʜʪʠʩʢʫʚʘʥʥʷ ʨʝʛʫʣʶʶʪʴ ʛʚʠʥʪʦʤ 1, ʘ ʛʚʠʥʪ 6 ʚʠʢʦʥʫʻ ʨʦʣʴ ʰʧʦʥʢʠ. 

ɿʘʛʦʪʦʚʢʘ, ʧʽʜʪʠʩʥʫʪʘ ʟʘʜʥʽʤ ʮʝʥʪʨʦʤ, ʫʧʠʨʘʻʪʴʩʷ ʚ ʪʦʨʝʮʴ ʦʧʨʘʚʢʠ. ʇʨʫʞʠʥʘ 

ʚʚʦʜʠʪʴ ʮʝʥʪʨ ʫ ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ ʟʘʛʦʪʦʚʢʠ ʽ ʮʝʥʪʨʫʻ ʾʾ. ɿʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ 

ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ, ʟʘʛʦʪʦʚʢʘ ʟʘʪʷʛʫʻʪʴʩʷ ʛʣʠʙʰʝ ʚ ʦʧʨʘʚʢʫ ʯʠ ʚʠʭʦʜʠʪʴ ʽʟ ʥʝʾ, 

ʘʣʝ ʫʧʦʨ ʫ ʪʦʨʝʮʴ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʥʝʟʤʽʥʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

ʄʦʞʥʘ ʦʜʠʥ ʢʽʥʝʮʴ ʟʘʛʦʪʦʚʢʠ ʟʘʢʨʽʧʠʪʠ ʫ ʧʘʪʨʦʥʽ, ʘ ʽʥʰʠʡ ʾʾ ʢʽʥʝʮʴ 

ʧʜ̔ʧʝʨʪʠ ʟʘʜʥʽʤ ʮʝʥʪʨʦʤ (ʨʠʩ. 4.64). 

 

 

 

 

 

ʈʠʩ. 4.62. ɿʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ 

ʦʙʝʨʪʦʚʠʭ ʮʝʥʪʨʘʭ (ʪʝʨʪʴʦʚʠʭ 

ʧʦʚʽʜʢʘʭ):  

ʘ - ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘ ʬʘʩʢʘʤʠ,  

ʙ - ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘ ʪʦʨʮʝʚʠʤʠ 

ʢʦʥʫʩʘʤʠ; ʚ - ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ, 1 - 
ʧʝʨʝʜʥʽʡ ʮʝʥʪʨ; 2 - ʟʘʜʥʽʡ ʦʙʝʨʪʦʚʠʡ 

ʮʝʥʪʨ 
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ʈʠʩ. 4.63. ʇʣʘʚʘʶʯʠʡ ʮʝʥʪʨ: 

1 - ʫʧʦʨʥʠʡ ʛʚʠʥʪ; 2 - ʧʨʫʞʠʥʘ;  

3 - ʦʧʨʘʚʢʘ; 4 - ʛʚʠʥʪ-ʩʪʦʧʦʨ;  

5 - ʮʝʥʪʨ; 6 - ʛʚʠʥʪ-ʰʧʦʥʢʘ 

 
ʈʠʩ. 4.64. ɿʘʢʨʽʧʣʝʥʥʷ ʜʦʚʛʦʾ ʟʘʛʦʪʦʚʢʠ ʫ 

ʧʘʪʨʦʥʽ: ʘ - ʟ ʧʽʜʪʨʠʤʫʚʘʥʥʷʤ ʟʘʜʥʽʤ 

ʮʝʥʪʨʦʤ;  

ʙ - ʫʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ 

 

4.2.5. ʆʙʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʽ ʧʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʽʚ 

 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʭʽʜʥʽ ʨʽʟʮʽ - 
ʧʨʷʤʽ ʪʘ ʚʽʜʽʛʥʫʪʽ (ʨʠʩ. 4.65, ʘ, ʙ). ɺʽʜʽʛʥʫʪʠʤ ʨʽʟʮʝʤ ʤʦʞʥʘ ʥʝ ʣʠʰʝ ʦʙʪʦʯʫʚʘʪʠ 

ʟʦʚʥʽʰʥʶ ʮʠʣʽʥʜʨʠʯʥʫ ʧʦʚʝʨʭʥʶ, ʘ ʡ ʧʽʜʨʽʟʘʪʠ ʪʦʨʝʮʴ ʜʝʪʘʣʽ. ɻʦʣʦʚʥʠʡ ʢʫʪ ʫ 

ʧʣʘʥʽ ʧʨʦʭʽʜʥʠʭ ʨʽʟʮʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ j = 30ï60Á. ʈʽʟʮʽ ʟ ʤʝʥh ʠʤ ʢʫʪʦʤ ʫ 

ʧʣʘʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʞʦʨʩʪʢʠʭ ʟʘʛʦʪʦʚʦʢ, ʢʦʣʠ ʚʽʜʥʦʰʝʥʥʷ 

ʜʦʚʞʠʥʠ ʟʘʛʦʪʦʚʢʠ ʜʦ ʜʽʘʤʝʪʨʘ 8/ ¢dl . ɼʦʧʦʤʽʞʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ 1j 

ʟʜʝʙʽʣʴʰʦʛʦ ʩʪʘʥʦʚʠʪʴ 10ï30Á. 

 

 
 

ʈʠʩ. 4.65. ʇʨʦʭʽʜʥʽ ʨʽʟʮʽ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ:  

ʘ - ʧʨʷʤʠʡ; ʙ - ʚʽʜʽʛʥʫʪʠʡ; ʚ - ʫʧʦʨʥʠʡ 

 

 

 

 



114 

 

ʋ ʧʨʘʢʪʠʮʽ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʭʽʜʥʽ 

ʫʧʦʨʥʽ ʨʽʟʮʽ, ʚ ʷʢʠʭ ʛʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ j = 90Á (ʨʠʩ. 4.65, 

ʚ). ʅʠʤʠ ʟʨʫʯʥʦ ʦʙʨʦʙʣʷʪʠ ʟʦʚʥʽʰʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʧʦʚʝʨʭʥʽ 

ʡ ʧʽʜʨʽʟʫʚʘʪʠ ʫʩʪʫʧʠ. ʈʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʧʨʠ ʮʴʦʤʫ ʤʘʻ ʙʫʪʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʦʩʽ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʢʦʩʠʥʮʝʤ (ʨʠʩ. 4.66). ʋʧʦʨʥʽ ʨʽʟʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ 

   ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʥʝʞʦʨʩʪʢʠʭ ʚʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʩʧʨʠʯʠʥʷʶʪʴ ʤʝʥʰʝ ʧʨʦʛʠʥʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. ʇʨʦʪʝ ʚ ʨʘʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʮʽʚ ʟ ʢʫʪʦʤ j = 90Á, ʫ ʨʦʙʦʪʽ ʙʝʨʝ ʫʯʘʩʪʴ 

ʤʝʥʰʘ ʜʦʚʞʠʥʘ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, ʥʽʞ ʫ ʨʽʟʮʽʚ ʟ ʢʫʪʦʤ 

j=30ï60Á, ʪʦʤʫ ʩʪʽʡʢʽʩʪʴ ʫʧʦʨʥʠʭ ʨʽʟʮʽʚ ʥʠʞʯʘ, ʥʽʞ 

ʧʨʷʤʠʭ ʽ ʚʜ̔ʽʛʥʫʪʠʭ. 

ɼʣʷ ʯʦʨʥʦʚʠʭ ʧʨʦʭʦʜʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʮʽ, ʚ ʷʢʠʭ ʨʘʜʽʫʩ ʟʘʢʨʫʛʣʝʥʥʷ 

ʚʝʨʰʠʥ r  = 0,5...1 ʤʤ, ʘ ʜʣʷ ʥʘʧʽʚʯʠʩʪʦʚʠʭ - ʚ ʷʢʠʭ r  = 1,5... 1 ʤʤ; ʘʜʞʝ, ʯʠʤ 

ʙʽʣʴʰʠʡ ʨʘʜʽʫʩ ʧʨʠ ʚʝʨʰʠʥʽ, ʪʠʤ ʯʠʩʪʽʰʦʶ ʙʫʜʝ ʦʙʨʦʙʣʝʥʘ ʧʦʚʝʨʭʥʷ (ʤʝʥʰʦʶ 

ʙʫʜʝ ʚʠʩʦʪʘ ʟʘʣʠʰʢʦʚʠʭ ʥʝʨʽʚʥʦʩʪʝʡ). ɼʣʷ ʯʠʩʪʦʚʦʛʦ ʪʦʯʽʥʥʷ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʠʩʪʦʚʽ ʨʽʟʮʽ, ʨʘʜʽʫʩ ʟʘʢʨʫʛʣʝʥʥʷ ʚ ʷʢʠʭ r = 3ï5 ʤʤ. 

ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʨʽʟʮʽ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʫ ʤʘʶʪʴ ʛʦʩʪʨʫ ʢʨʦʤʢʫ, ʘ ʜʣʷ 

ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽ ʥʘ ʢʨʦʤʮʽ ʨʽʟʮʷ ʚʠʢʦʥʫʶʪʴ ʚʫʟʢɹʫ ʬʘʩʢʫ (ʨʠʩ. 4.67). 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʙʨʦʙʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ 

ʪʦʢʘʨ ʚʠʚʯʘʻ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ ʪʘ ʦʙʤʽʨʷʻ 

ʟʘʛʦʪʦʚʢʫ, ʱʦʙ ʧʨʦʜʫʤʘʪʠ, ʟʘ ʩʢʽʣʴʢʠ 

ʨʦʙʦʯʠʭ ʭʦʜʽʚ (ʧʨʦʭʦʜʽʚ) ʩʣʽʜ ʟʨʟ̔ʘʪʠ 

ʧʨʠʧʫʩʢ, ʪʦʙʪʦ ʟʘʡʚʠʡ ʰʘʨ ʤʝʪʘʣʫ. ʈʽʟʝʮʴ 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʧʦʪʨʽʙʥʫ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʤʙʘ ï ʢʽʣʴʮʷ ʟ ʧʦʜʽʣʢʘʤʠ, 

ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʢʽʥʮʽ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ 

ʩʫʧʦʨʪʘ (ʨʠʩ. 4.68, ʘ, ʙ). ʅʘ ʣʽʤʙʽ ʧʦʟʥʘʯʝʥʦ 

ʮʽʥʫ ʧʦʜʽʣʢʠ, ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ ʟʘ ʦʙʝʨʪʘʥʥʷ ʨʫʢʦʷʪʢʠ 

ʛʚʠʥʪʘ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ ʟ ʣʽʤʙʦʤ ʥʘ ʦʜʥʫ ʧʦʜʽʣʢʫ ʣʽʤʙʘ. ʋ ʩʫʯʘʩʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʮʽʥʘ ʧʦʜʽʣʢʠ ʜʦʨʽʚʥʶʻ 0,05 ʤʤ ʥʘ ʩʪʦʨʦʥʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʜʥʽʡ 

ʧʦʜʽʣʮʽ ʣʽʤʙʘ ʚʽʜʧʦʚʽʜʘʻ ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ʥʘ 0,05 Ö 

2 = 0,1 ʤʤ. 

ʑʦʙ ʦʜʝʨʞʘʪʠ ʧʦʪʨʽʙʥʠʡ ʜʽʘʤʝʪʨ ʜʝʪʘʣʽ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʧʨʦʙʥʠʭ 

ʧʨʦʭʦʜʽʚ. ʈʽʟʝʮʴ ʧʽʜʚʦʜʷʪʴ ʜʦ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʩʪʠʢʘʥʥʷ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʄʦʤʝʥʪ ʟʽʪʢʥʝʥʥʷ ʧʦʤʽʯʘʶʪʴ ʟʘ ʧʦʷʚʦʶ 

ʣʝʜʴ ʧʦʤʽʪʥʦʾ ʢʽʣʴʮʝʚʦʾ ʨʠʩʢʠ. ɼʘʣʽ ʨʽʟʝʮʴ ʚʽʜʚʦʜʷʪʴ ʧʨʘʚʦʨʫʯ ʟʘ ʤʝʞʽ 

ʟʘʛʦʪʦʚʢʠ ʧʦʟʜʦʚʞʥʽʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʫʧʦʨʪʘ. ʃʽʤʙʦʚʝ ʢʽʣʴʮʝ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʩʧʦʯʘʪʢʫ ʚ ʥʫʣʴʦʚʝ ʧʦʣʦʞʝʥʥʷ, ʽ ʧʦʚʦʨʦʪʦʤ ʨʫʢʦʷʪʢʠ ʧʝʨʝʩʫʚʘʶʪʴ ʧʦʧʝʨʝʯʥʽ 

ʧʦʣʦʟʢʠ ʩʫʧʦʨʪʘ ʚʧʝʨʝʜ ʥʘ ʚʽʜʩʪʘʥʴ, ʜʝʱʦ ʤʝʥʰʫ, ʥʽʞ ʪʨʝʙʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʨʦʟʤʽʨʫ (ʢʦʥʪʨʦʣʴ ʟʘ ʣʽʤʙʦʤ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ). ʇʽʩʣʷ ʮʴʦʛʦ 

ʨʫʯʥʦʶ ʧʦʜʘʯʝʶ ʦʙʪʦʯʫʶʪʴ ʥʝʚʝʣʠʢʫ ʜʽʣʷʥʢʫ ʧʦʚʝʨʭʥʽ ʥʘ ʜʦʚʞʠʥʫ 3ï5 ʤʤ, 

ʈʠʩ. 4.66. ʋʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʦʭʽʜʥʦʛʦ ʫʧʦʨʥʦʛʦ 

ʨʽʟʮʷ  

ʟʘ ʢʦʩʠʥʮʝʤ 

ʈʠʩ. 4.67. ʌʦʨʤʠ ʧʝʨʝʜʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʨʽʟʮʷ: 

ʘ - ʧʣʦʩʢʘ, ʙ - ʧʣʦʩʢʘ ʟ ʬʘʩʢʦʶ 
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ʚʽʜʚʦʜʷʪʴ ʨʽʟʝʮʴ ʽ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʘʙʦ ʤʽʢʨʦʤʝʪʨʦʤ ʚʠʤʽʨʶʶʪʴ ʨʦʟʤʽʨ ʮʽʻʾ 

ʜʽʣʷʥʢʠ. 

 

 

 

 

 

 

 

 

  

 
ʈʠʩ. 4.68. ʃʽʤʙ ʥʘ ʛʚʠʥʪʽ ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ:ʘ, ʙ - ʣʽʤʙ; ʚ - ʩʭʝʤʘ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʣʽʤʙʦʤ; 1 - ʬʣʘʥʝʮʴ ʥʘ ʬʘʨʪʫʩʽ ʩʫʧʦʨʪʘ; 2- ʣʽʤʙ; 3 - ʨʫʢʦʷʪʢʘ ʛʚʠʥʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ 

 

ɿʘ ʜʘʥʠʤʠ ʚʠʤʽʨʶʚʘʥʴ ʫʪʦʯʥʶʶʪʴ, ʥʘ ʷʢʫ ʚʽʜʩʪʘʥʴ ʪʨʝʙʘ ʜʦʜʘʪʢʦʚʦ 

ʧʦʜʘʪʠ ʨʽʟʝʮʴ ʫʧʝʨʝʜ. ʂʦʣʠ ʨʽʟʝʮʴ ʦʩʪʘʪʦʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʨʦʟʤʽʨ, ʨʝʰʪʫ 

ʟʘʛʦʪʦʚʦʢ ʧʘʨʪʽʾ ʦʙʨʦʙʣʷʶʪʴ ʟ ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʨʽʟʮʷ ʟʘ ʣʽʤʙʦʤ ʙʝʟ ʧʨʦʙʥʠʭ 

ʨʦʙʦʯʠʭ ʭʦʜʽʚ. 

ʄʽʞ ʛʚʠʥʪʦʤ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ ʪʘ ʡʦʛʦ ʛʘʡʢʦʶ ʟʘʚʞʜʠ ʻ ʜʝʷʢʠʡ ʣʶʬʪ 

(ʟʘʟʦʨ). ʑʦʙ ʮʝʡ ʣʶʬʪ ʥʝ ʩʧʨʠʯʠʥʷʚ ʧʦʭʠʙʦʢ, ʧʽʜ ʯʘʩ ʫʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʷ ʟʘ 

ʣ̔ʤʙʦʤ, ʨʫʢʦʷʪʢʫ ʛʚʠʥʪʘ ʩʣʽʜ ʦʙʝʨʪʘʪʠ ʣʠʰʝ ʟʘ ʨʫʭʦʤ ʩʪʨʽʣʢʠ ʛʦʜʠʥʥʠʢʘ, ʪʦʙʪʦ 

ʧʨʘʚʦʨʫʯ, ʟʨʦʙʠʚʰʠ ʧʦʧʝʨʝʜʥʴʦ ʦʜʠʥ ʦʙʝʨʪ ʧʨʦʪʠ ʨʫʭʫ ʩʪʨʽʣʢʠ ʛʦʜʠʥʥʠʢʘ (ʨʠʩ. 

4.68, ʚ). 

ɺʝʨʭʥʽ ʧʦʣʦʟʢʠ ʩʫʧʦʨʪʘ ʪʘʢʦʞ ʤʘʶʪʴ ʣʽʤʙ, ʮʽʥʘ ʧʦʜʽʣʢʠ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 

0,05 ʤʤ. 

ʈʽʟʝʮʴ ʫʩʪʘʥʦʚʣʶʶʪʴ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ ʪʘʢ, ʱʦʙ ʡʦʛʦ ʚʝʨʰʠʥʘ ʙʫʣʘ 

ʨʦʟʪʘh ʦʚʘʥʘ ʥʘ ʨʽʚʥʽ ʦʩʽ. ʂʦʥʪʨʦʣʴ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʮʝʥʪʨʦʤ ʟʘʜʥʴʦʾ ʙʘʙʢʠ (ʨʠʩ. 

4.69, ʘ) ʘʙʦ ʟʘ ʰʘʙʣʦʥʦʤ (ʨʠʩ. 4.69, ʙ). ʇʽʜ ʧʽʜʦʰʚʦʶ ʨʽʟʮʷ ʨʦʟʪʘʰʦʚʫʶʪʴ 

ʧʽʜʢʣʘʜʢʠ ʟ ʤ'ʷʢʦʾ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ, ʧʨʠʯʦʤʫ, ʢʽʣʴʢʽʩʪʴ ʾʭ ʤʘʻ ʙʫʪʠ ʷʢʦʤʦʛʘ 

ʤʝʥʰʦʶ, ʘ ʧʜ̔ʦʰʚʘ ʨʽʟʮʷ ʧʦʚʠʥʥʘ ʩʧʠʨʘʪʠʩʷ ʥʘ ʧʽʜʢʣʘʜʢʠ ʚʩʽʻʶ ʧʦʚʝʨʭʥʝʶ 

(ʨʠʩ. 4.69, ʚ). ɺʠʣʽʪ ʨʽʟʮʷ ʟ ʨʽʟʮʝʪʨʠʤʘʯʘ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʽʚʪʦʨʠ 

ʚʠʩʦʪʠ ʜʝʨʞʘʚʢʠ: ¢l 1,5ʅ (ʨʠʩ. 4.70). 

ʈʽʟʝʮʴ ʟʘʪʠʩʢʫʶʪʴ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ ʥʝ ʤʝʥʰʝ ʷʢ ʜʚʦʤʘ ʛʚʠʥʪʘʤʠ. ɺʠʣʽʪ 

ʟʘʛʦʪʦʚʢʠ ʟ ʧʘʪʨʦʥʘ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ (ʨʠʩ. 4.71). ʉʧʦʩʦʙʠ ʧʽʜʨʽʟʫʚʘʥʥʷ 

ʪʦʨʮʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.72. 

ɿʨʽʟʫʚʘʥʥʷ ʚʝʣʠʢʦʛʦ ʧʨʠʧʫʩʢʫ ʧʦʜʘʯʝʶ ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʮʝʥʪʨʫ (ʨʠʩ. 4.73, 

ʘ) ʩʧʨʠʯʠʥʷʻ ʟʫʩʠʣʣʷ ʚʽʜʪʠʩʢʘʥʥʷ ʟ ʙʦʢʫ ʜʦʧʦʤʽʞʥʦʾ ʢʨʦʤʢʠ. ʊʦʤʫ ʨʽʟʘʣʴʥʘ 

ʢʨʦʤʢʘ ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʫ ʪʦʨʝʮʴ, ʽ ʚʽʥ ʩʪʘʻ ʚʛʥʫʪʠʤ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʮʴʦʤʫ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʯʠʩʪʦʚʽ ʧʨʦʭʦʜʠ ʚʠʢʦʥʫʚʘʪʠ ʧʦʜʘʯʝʶ ʚʽʜ ʮʝʥʪʨʫ (ʨʠʩ. 4.73, ʙ). 

ʗʢʱʦ ʟʘʮʝʥʪʨʫʚʘʥʥʷ ʪʦʨʮʷ ʚʠʢʦʥʘʥʦ ʟʘ ʪʠʧʦʤ ɺ (ʜʠʚ. ʨʠʩ. 4.51) - ʟ ʬʘʩʢʦʶ, ʪʦ 

ʥʘ ʦʧʝʨʘʮʽʾ ʧʽʜʨʽʟʫʚʘʥʥʷ ʮʝʥʪʨʘ ʪʦʨʮʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʨʽʟʘʥʠʡ ʮʝʥʪʨ (ʨʠʩ. 4.73, 

ʚ).  
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ʈʠʩ. 4.73. ʂʦʥʪʨʦʣʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʨʰʠʥʠ 

ʨʽʟʮʷ: ʘ - ʟʘ ʮʝʥʪʨʦʤ ʟʘʜʥʴʦʾ ʙʘʙʢʠ; ʙ - ʟʘ 

ʰʘʙʣʦʥʦʤ; ʚ - ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʢʣʘʜʦʢ 

 
ʈʠʩ. 4.74. ɺʠʣʽʪ ʨʽʟʮʷ  

ʟ ʨʽʟʮʝʪʨʠʤʘʯʘ 

 

 
ʈʠʩ. 4.75. ɺʠʣʽʪ ʟʘʛʦʪʦʚʢʠ  

ʟ ʧʘʪʨʦʥʘ ʫ ʧʨʦʮʝʩʽ  

ʧʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʷ:  

ʘ ï ʧʨʘʚʠʣʴʥʦ; ʙ - ʥʝʧʨʘʚʠʣʥɹʦ 

 

 
ʈʠʩ. 4.76. ʇʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʷ ʨʽʟʮʝʤ:  

ʘ - ʧʨʦʭʽʜʥʠʤ ʧʨʷʤʠʤ; ʙ - ʧʨʦʭʽʜʥʠʤ 

ʚʽʜʽʛʥʫʪʠʤ; ʚ - ʧʨʦʭʽʜʥʠʤ ʫʧʦʨʥʠʤ;  

ʛ - ʧʽʜʨʽʟʥʠʤ (ʪʦʨʮʝʚʠʤ) 

 
ʈʠʩ. 4.77. ʇʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʷ ʧʦʧʝʨʝʯʥʦʶ 

ʧʦʜʘʯʝʶ ʫʧʦʨʥʦʛʦ ʨʽʟʮʷ: 

ʘ - ʧʦʜʘʯʘ ʜʦ ʮʝʥʪʨʫ ʧʽʜ ʯʘʩ ʯʦʨʥʦʚʦʛʦ 

ʧʨʦʭʦʜʫ; ʙ - ʧʦʜʘʯʘ ʚʽʜ ʮʝʥʪʨʫ ʧʽʜ ʯʘʩ 

ʯʠʩʪʦʚʦʛʦ ʧʨʦʭʦʜʫ; ʚ - ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʨʽʟʘʥʦʛʦ ʮʝʥʪʨʫ 
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4.2.6. ʇʨʦʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʢʘʥʘʚʦʢ ʪʘ ʾʭ ʚʽʜʨʽʟʫʚʘʥʥ ̫

 

ʂʘʥʘʚʢʠ ʥʘ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʥʷʭ ʧʨʦʪʦʯʫʶʪʴ ʧʨʦʨʽʟʥʠʤʠ 

(ʢʘʥʘʚʢʦʚʠʤʠ) ʨʽʟʮʷʤʠ, ʘ ʧʽʜʨʽʟʘʶʪʴ - ʚʽʜʨʽʟʥʠʤʠ ʨʽʟʮʷʤʠ, ʜʦʚʞʠʥʘ ʚʽʜʪʷʛʥʫʪʦʾ 

ʛʦʣʦʚʢʠ ʷʢʠʭ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʧʨʦʨʽʟʥʠʭ (ʨʠʩ. 4.78). ɻʦʣʦʚʢʠ ʧʨʦʨʽʟʥʦʛʦ ʡ 

ʚʽʜʨʽʟʥʦʛʦ ʨʽʟʮʽʚ ʤʘʶʪʴ ʧʦ ʜʚʽ ʜʦʧʦʤʽʞʥʽ ʢʨʦʤʢʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ 

ʥʝʚʝʣʠʢʠʤ ʜʦʧʦʤʽʞʥʠʤ ʢʫʪʦʤ ʫ ʧʣʘʥʽ 1j= 1ï3 .̄ ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʪʝʨʪʷ 

ʜʦʧʦʤʽʞʥʠʭ ʟʘʜʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙ ʩʪʽʥʢʠ ʢʘʥʘʚʢʠ, ʱʦ ʧʨʦʨʽʟʫʻʪʴʩʷ, ʛʦʣʦʚʢʫ 

ʨʽʟʮʷ ʟʚʫʞʫʁ ʪʴ ʜʦ ʧʽʜʦʰʚʠ (a= 1..3Á).  

ɺʽʜʨʽʟʥʠʡ ʨʽʟʝʮʴ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʽʜʨʽʟʫʚʘʥʥʷ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ ʚʽʜ ʟʘʛʦʪʦʚʢʠ 

ʘʙʦ ʜʣʷ ʨʦʟʨʽʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʯʘʩʪʠʥʠ. 

ʆʧʝʨʘʮʽʾ ʧʨʦʪʦʯʫʚʘʥʥʷ ʢʘʥʘʚʦʢ ʪʘ ʚʽʜʨʽʟʫʚʘʥʥʷ ʚ ʪʦʢʘʨʥʽʡ ʩʧʨʘʚʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʥʘʩʣʽʜʦʢ ʤʘʣʦʛʦ ʧʝʨʝʨʽʟʫ 

ʚʽʜʪʷʛʥʫʪʦʾ ʛʦʣʦʚʢʠ ʨʽʟʮʷ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʣʦʤʢʠ ʽʥʩʪʨʫʤʝʥʪʘ. ʇʦ-ʜʨʫʛʝ, 

ʤʦʞʣʠʚʝ ʟʘʢʣʠʥʶʚʘʥʥʷ ʨʽʟʮʷ ʫ ʧʨʦʨʽʟʽ ʯʝʨʝʟ ʧʨʫʞʥʫ ʜʝʬʦʨʤʘʮʽʶ ʟʘʛʦʪʦʚʢʠ, ʱʦ 

ʽʥʦʜʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʦʤʢʠ ʨʽʟʮʷ. ʊʦʢʘʨʽ-ʥʦʚʘʪʦʨʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʽʟʮʽʚ, ʷʢʽ ʤʝʥʰʝ ʟʘʟʥʘʶʪʴ ʧʦʣʦʤʦʢ: ʨʽʟʝʮʴ çʧʽʚʥʠʢè ʟʽ ʟʙʽʣʴʰʝʥʦʶ ʚʠʩʦʪʦʶ 

ʚʽʜʪʷʛʥʫʪʦʾ ʛʦʣʦʚʢʠ (ʨʠʩ. 4.79, ʘ) ʪʘ ʨʽʟʝʮʴ ʟ ʨʽʟʘʣʴʥʦʶ ʢʨʦʤʢʦʶ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʨʽʚʥʽ ʦʩʽ ʜʝʨʞʘʚʢʠ (ʨʠʩ. 4.79, ʙ). 

ʋ ʤʝʪʘʣʦʦʙʨʦʙʥʠʭ ʮʝʭʘʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʙʽʨʥʠʡ ʚʽʜʨʽʟʥʠʡ 

ʨʽʟʝʮʴ ʟʽ ʟʤʽʥʥʠʤʠ ʥʦʞʘʤʠ (ʨʠʩ. 4.80, ʘ). ʇʣʘʩʪʠʥʯʘʩʪʠʡ ʜʚʦʩʪʦʨʦʥʥʽʡ ʥʽʞ 1 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʫ ʢʫʪʦʚʠʡ ʧʘʟ ʜʝʨʞʘʚʢʠ 3 ʡ ʟʘʢʨʽʧʣʶʶʪʴ ʟʚʝʨʭʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʘ̔ʣʴʥʦʾ ʧʣʘʥʢʠ 2 ʪʘ ʧʝʨʰʦʛʦ ʛʚʠʥʪʘ ʨʽʟʮʝʪʨʠʤʘʯʘ. 

ʅʦʚʘʪʦʨʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʢʦʥʩʪʨʫʢʮʽʶ ʟʙʽʨʥʦʛʦ ʚʽʜʨʽʟʥʦʛʦ ʨʽʟʮʷ ʟʽ 

ʟʤʽʥʥʠʤ ʧʣʘʩʪʠʥʯʘʩʪʠʤ ʥʦʞʝʤ, ʢʦʪʨʠʡ ʢʨʽʧʠʪʴʩʷ ʜʦ ʜʝʨʞʘʚʢʠ ʛʚʠʥʪʦʤ (ʨʠʩ. 

4.80, ʙ). 

 

 
 

ʈʠʩ. 4.78. ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʨʽʟʮʽ:  

ʘ ï ʧʨʦʨʽʟʥʠʡ; ʙ ï ʚʽʜʨʽʟʥʠʡ 
 

 
ʈʠʩ. 4.80. ɿʙʽʨʥʽ ʚʽʜʨʽʟʥʽ ʨʽʟʮʽ 

ʟ ʜʚʦʩʪʦʨʦʥʥʽʤʠ ʥʦʞʘʤʠ 

ʘ - ʟ ʧʨʠʪʠʩʢʘʥʥʷʤ ʥʦʞʘ ʜʦ ʜʝʨʞʘʚʢʠ 

ʧʣʘʥʢʦʶ ʟʚʝʨʭʫ: 1 ï ʥʽʞ; 2 ï ʧʣʘʥʢʘ;  

3 ï ʜʝʨʞʘʚʢʘ; ʙ - ʟ ʧʨʠʛʚʠʥʯʫʚʘʥʥʷʤ ʥʦʞʘ 

ʜʦ ʜʝʨʞʘʚʢʠ: 1 ï ʥʽʞ; 2 ï ʛʚʠʥʪ;  

3 - ʜʝʨʞʘʚʢʘ 
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ʈʠʩ. 4.79. ɺʽʜʨʽʟʥʽ ʨʽʟʮʽ ʟ çʧʽʜʩʠʣʝʥʦʶ 

ʛʦʣʦʚʢʦʶè: ʘ - ʛʦʣʦʚʢʘ ʪʠʧʫ çʧʽʚʥʠʢè; ʙ - 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʰʠʥʠ ʥʘ ʨʽʚʥʽ ʦʩʽ 

ʜʝʨʞʘʚʢʠ 

 
 

 

 

 

ʈʠʩ. 4.81. ʇʦʭʠʙʢʠ ʚ ʨʦʙʦʪʽ ʚʽʜʨʽʟʥʦʛʦ ʨʽʟʮʷ 

ʚʥʘʩʣʽʜʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʚʝʨʰʠʥʠ ʥʝ ʧʦ 

ʮʝʥʪʨʫ: ʘ - ʥʠʞʯʝ ʚʽʜ ʮʝʥʪʨʘ; ʙ - ʚʠʱʝ ʚʽʜ 

ʮʝʥʪʨʘ; 1 - ʥʘ ʧʦʯʘʪʢʫ ʚʽʜʨʽʟʫʚʘʥʥʷ; 2 - ʚ 

ʢʽʥʮʽ  

 

 

ʐʠʨʠʥʘ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʚʽʜʨʽʟʥʦʛʦ ʨʽʟʮʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʟʘʛʦʪʦʚʢʠ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʽ ʩʪʘʥʦʚʠʪʴ 3ï8 ʤʤ. ɺʽʜʨʽʟʥʠʡ ʨʽʟʝʮʴ ʧʦʪʨʽʙʥʦ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʷʢʦʤʦʛʘ ʪʦʯʥʽʰʝ ʚʽʜʥʦʩʥʦ ʦʩʽ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ: ʷʢʱʦ ʨʽʟʘʣʴʥʘ 

ʢʨʦʤʢʘ ʧʨʦʭʦʜʠʪʠʤʝ ʥʠʞʯʝ ʘʙʦ ʚʠʱʝ ʚʽʜ ʦʩʽ, ʪʦ ʚ ʮʴʦʤʫ ʨʘʟʽ ʥʘ ʜʝʪʘʣʽ, ʱʦ 

ʚʽʜʨʽʟʫʻʪʴʩʷ, ʫʪʚʦʨʶʚʘʪʠʤʝʪʴʩʷ çʥʝʜʦʨʽʟè - ʩʪʝʨʞʝʥʝʮʴ (ʨʠʩ. 4.81). ɼʝʨʞʘʚʢʫ 

ʚʽʜʨʽʟʥʦʛʦ ʨʽʟʮʷ ʩʣʽʜ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʟʘʛʦʪʦʚʢʠ, ʱʦʙ 

ʙʽʯʥʘ ʧʦʚʝʨʭʥʷ ʛʦʣʦʚʢʠ ʥʝ ʪʝʨʣʘʩʷ ʦʙ ʩʪʽʥʢʠ ʢʘʥʘʚʢʠ. ɺʽʜʩʪʘʥʴ ʤʽʩʮʷ 

ʚʽʜʨʽʟʫʚʘʥʥʷ ʚʽʜ ʢʫʣʘʯʢʽʚ ʧʘʪʨʦʥʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 3ï5 ʤʤ. 

ʇʨʦʮʝʩ ʨʽʟʘʥʥʷ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻʪʴʩʷ, ʷʢʱʦ ʧʨʦʪʦʯʫʚʘʥʥʷ ʢʘʥʘʚʦʢ ʘʙʦ 

ʚ̔ʜʨʽʟʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʪʠ ʚʨʦʟʙʠʚʢʫ ʟ ʧʦʟʜʦʚʞʥʽʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʨʽʟʮʷ ʥʘ 

0,5...1 ʤʤ ʚ ʦʙʠʜʚʘ ʙʦʢʠ (ʨʠʩ. 4.82). 

ʐʠʨʦʢʽ ʪʘ ʛʣʠʙʦʢʽ ʢʘʥʘʚʢʠ, ʷʢ ʨʘʜʷʪʴ ʥʦʚʘʪʦʨʠ, ʜʦʮʽʣʴʥʦ ʧʨʦʪʦʯʫʚʘʪʠ 

ʢʘʥʘʚʢʦʚʠʤ ʨʽʟʮʝʤ, ʨʦʟʜʽʣʠʚʰʠ ʧʨʠʧʫʩʢ ʥʘ ʜʚʘ ʰʘʨʠ ʟʘʚʛʣʠʙʰʢʠ 2/Hh= . 

ʉʭʝʤʫ ʨʦʙʦʯʠʭ ʭʦʜʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.83. ʊʘʢʠʡ ʧʦʜʽʣ ʧʨʠʧʫʩʢʫ ʟʘʙʝʟʧʝʯʫʻ 

ʨʚ̔ʥʦʤʽʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʮʷ ʪʘ ʥʘʜʽʡʥʝ ʩʪʨʫʞʢʦʣʘʤʘʥʥʷ. 
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ʈʠʩ. 4.82. ʉʭʝʤʘ ʚʽʜʨʽʟʫʚʘʥʥʷ 

ʚʨʦʟʙʠʚʢʫ 

 
ʈʠʩ. 4.83. ʉʭʝʤʘ ʧʨʦʪʦʯʫʚʘʥʥʷ  

ʰʠʨʦʢʦʾ ʪʘ ʛʣʠʙʦʢʦʾ ʢʘʥʘʚʢʠ ʥʘ ʪʦʢʘʨʥʦʤʫ 

ʚʝʨʩʪʘʪʽ: 1...8 - ʧʦʩʣʜ̔ʦʚʥʽʩʪʴ  

ʨʦʙʦʯʠʭ ʭʦʜʽʚ 

 

ɺʽʜʨʽʟʫʶʯʠ ʜʝʪʘʣʴ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ, ʧʦʪʨʽʙʥʦ 

ʚʽʜʚʝʩʪʠ ʨʽʟʝʮʴ ʚʽʜ ʢʘʥʘʚʢʠ ʟʘ 2ï3 ʤʤ ʜʦ ʦʩʽ, ʘ ʧʦʪʽʤ, 

ʟʫʧʠʥʠʚʰʠ ʚʝʨʩʪʘʪ, ʚʽʜʣʘʤʘʪʠ ʯʘʩʪʠʥʫ, ʱʦ ʚʽʜʨʽʟʫʻʪʴʩʷ: 

ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʘʧʦʙʽʛʘʶʪʴ ʟʘʪʠʩʥʝʥʥʶ ʨʽʟʮʷ ʫ 

ʧʨʦʨʽʟʘʥʽʡ ʢʘʥʘʚʮʽ. ʑʦʙ ʪʦʨʝʮʴ ʚʽʜʨʽʟʘʥʦʾ ʜʝʪʘʣʽ ʙʫʚ 

ʧʽʜʨʽʟʘʥʠʤ ʜʦ ʮʝʥʪʨʘ, ʚʽʜʨʽʟʥʠʡ ʨʽʟʝʮʴ ʟʘʪʦʯʫʶʪʴ ʟʽ 

ʩʢʦʩʦʤ (ʨʠʩ. 4.84). 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ L ʯʘʩʪʠʥʠ 

ʟʘʛʦʪʦʚʢʠ, ʚʽʜʨʽʟʘʥʦʾ ʚʽʜ ʧʨʫʪʢʘ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʩʫʚʘʪʠ ʧʨʫʪʦʢ ʽʟ ʧʘʪʨʦʥʘ ʜʦ ʟʽʪʢʥʝʥʥʷ ʡʦʛʦ ʟ 

ʚʽʜʢʠʜʥʠʤ ʫʧʦʨʦʤ, ʷʢʠʡ ʟʘʢʨʽʧʣʝʥʦ ʚ ʟʘʜʥʽʡ ʙʘʙʮʽ (ʨʠʩ. 

4.85); ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʫʪʢʘ ʫʧʦʨ ʚʽʜʚʦʜʷʪʴ ʫʙʽʢ. 

ɺʘʞʢʽ ʚʽʜʨʽʟʥʽ ʨʦʙʦʪʠ (ʚʝʣʠʢʠʡ ʜʽʘʤʝʪʨ, ʪʚʝʨʜʠʡ ʤʘʪʝʨʽʘʣ) ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʟʽ ʟʚʦʨʦʪʥʠʤ ʦʙʝʨʪʘʥʥʷʤ ʰʧʠʥʜʝʣʷ ʚʽʜʽʛʥʫʪʠʤ ʚʽʜʨʽʟʥʠʤ ʨʽʟʮʝʤ, 

ʨʽʟʘʣʴʥʘ ʢʨʦʤʢʘ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʘ ʟʥʠʟʫ (ʨʠʩ. 4.86). ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʨʽʟʥʠʭ ʨʽʟʮʽʚ ʫ ʨʘʟʽ ʟʚʦʨʦʪʥʦʛʦ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ. 

 

ʇʨʷʤʝ ʦʙʝʨʪʘʥʥʷ 
ʉʠʣʘ, ʱʦ ʜʽʻ ʟ ʙʦʢʫ ʨʽʟʮʷ ʥʘ 

ʟʘʛʦʪʦʚʢʫ, ʥʘʤʘʛʘʻʪʴʩʷ ʧʽʜʥʷʪʠ ʾʾ: 

ʷʢʱʦ ʤʽʞ ʰʧʠʥʜʝʣʝʤ ʽ ʧʽʜʰʠʧʥʠʢʦʤ 

ʻ ʟʘʟʦʨ, ʪʦ ʰʧʠʥʜʝʣʴ ʪʨʦʭʠ 

ʧʽʜʥʽʤʘʻʪʩɹʷ. 

ʉʪʨʫʞʢʘ ʫʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʟʮʽ, 

ʟʘʚʠʚʘʻʪʴʩʷ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʱʦ 

ʩʧʨʠʯʠʥʷʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʘʣʷʪʠ ʾʾ 

ʛʘʯʢʦʤ ʘʙʦ ʧʝʨʽʦʜʠʯʥʦ ʚʠʚʦʜʠʪʠ 

ʨʽʟʝʮʴ ʽʟ ʢʘʥʘʚʢʠ 

ɿʚʦʨʦʪʥʝ ʦʙʝʨʪʘʥʥʷ 
ʉʠʣʘ, ʱʦ ʜʽʻ ʟ ʙʦʢʫ ʨʽʟʮʷ ʥʘ 

ʟʘʛʦʪʦʚʢʫ, ʥʘʧʨʷʤʣʝʥʘ ʚʥʠʟ, ʪʦʙʪʦ 

ʧʨʠʪʠʩʢʘʻ ʰʧʠʥʜʝʣʴ ʜʦ ʧʽʜʰʠʧʥʠʢʘ 

 

 

ʉʪʨʫʞʢʘ ʧʘʜʘʻ ʚʥʠʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʢʦʨʠʪʦ ʧʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʤʘʩʠ 

ʈʠʩ. 4.84. ʈʽʟʝʮʴ ʟʽ 

ʩʢʦʰʝʥʦʶ ʨʽʟʘʣʥɹʦʶ 

ʢʨʦʤʢʦʶ 
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ʈʠʩ. 4.86. ɺʽʜʽʛʥʫʪʠʡ ʨʽʟʝʮʴ ʜʣʷ 

ʚʽʜʨʽʟʫʚʘʥʥʷ ʟʽ ʟʚʦʨʦʪʥʠʤ ʦʙʝʨʪʘʥʥʷʤ 

ʟʘʛʦʪʦʚʢʠ 

 

 

 

  

ʈʠʩ. 4.85. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʢʠʜʥʠʭ ʫʧʦʨʽʚ ʧʽʜ ʯʘʩ ʚʽʜʨʟ̔ʫʚʘʥʥʷ: 

ʘ - ʫʧʦʨ ʫ ʧʰʦʥʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ; ʙ - ʫʧʦʨ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ; 

 1 - ʫʧʦʨ (ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʠʣʴʦʪʫ ʧʨʫʪʢʘ);  

2 ï ʰʘʨʥʽʨ; 3 - ʢʦʨʧʫʩ ʧʨʠʩʪʨʦʶ; L - ʚʠʣ̔ ʪ ʧʨʫʪʢʘ ʟ ʧʘʪʨʦʥʘ 

 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʥʘ ʟʘʛʦʪʦʚʮʽ ʚʠʩʪʫʧʽʚ ʘʙʦ ʪʚʝʨʜʠʭ ʚʢʣʶʯʝʥʴ ʫʜʘʨ ʩʧʨʠʡʤʘʻ 
ʨʽʟʝʮʴ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʣʦʤʢʠ ʡʦʛʦ ʚʽʜʪʷʛʥʫʪʦʾ ʛʦʣʦʚʢʠ ʘʙʦ ʜʦ 
ʚʠʢʨʠh ʫʚʘʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʦʾ ʧʣʘʩʪʠʥʢʠ ʨʽʟʮʷ. 

ɺʠʩʪʫʧʠ ʘʙʦ ʪʚʝʨʜʽ ʚʢʣʶʯʝʥʥʷ, ʫʜʘʨʷʶʯʠ ʧʦ ʨʽʟʮʶ, ʩʧʨʠʯʠʥʷʶʪʴ ʜʝʷʢʝ 
ʚʽʜʪʠʩʢʫʚʘʥʥʷ ʟʽʛʥʫʪʦʾ ʜʝʨʞʘʚʢʠ. ʎʝ ʘʤʦʨʪʠʟʫʻ ʫʜʘʨ ʽ ʟʘʧʦʙʽʛʘʻ ʧʦʣʦʤʮʽ ʨʽʟʮʷ. 
ɸʤʦʨʪʠʟʘʮʽʾ ʩʧʨʠʷʶʪʴ ʪʘʢʦʞ ʩʫʤʽʞʥʽ ʟʘʟʦʨʠ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʜʝʪʘʣʷʤʠ ʩʫʧʦʨʪʘ. 

ɻʣʠʙʠʥʫ ʧʨʦʪʦʯʫʚʘʥʦʾ ʢʘʥʘʚʢʠ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ, 
ʛʣʠʙʠʥʦʤʽʨʘ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʐʎ-1, ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʨ̔ʘ ʘʙʦ ʰʘʙʣʦʥʘ (ʨʠʩ. 
4.87), ʰʠʨʠʥʫ ʚʥʫʪʨʽʰʥʴʦʾ ʢʘʥʘʚʢʠ ʡ ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʘʥʘʚʢʠ ʜʦ ʪʦʨʮʷ - ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ, ʣʽʥʽʡʢʠ ʘʙʦ ʰʘʙʣʦʥʘ (ʨʠʩ. 4.88). 

ʇʦʜʘʯʘ, ʧʦʪʨʽʙʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʧʨʦʪʦʯʫʚʘʥʥʷ ʡ ʚʽʜʨʽʟʫʚʘʥʥʷ, ʻ ʤʝʥʰʦʶ, ʥʽʞ 
ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʦʙʪʦʯʫʚʘʥʥʽ ʯʠ 

ʧʜ̔ʨʽʟʫʚʘʥʥʽ - 0,1...0,3 ʤʤ/ʦʙ. ʐʚʠʜʢʽʩʪʴ 
ʨʽʟʘʥʥʷ ʧʽʜ ʯʘʩ ʚʽʜʨʽʟʫʚʘʥʥʷ ʥʘ 15...20% 
ʤʝʥʰʘ, ʥʽʞ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʪʦʯʽʥʥʽ. 
 

ʈʠʩ. 4.87. ʂʦʥʪʨʦʣʴ ʛʣʠʙʠʥʠ  

ʢʘʥʘʚʢʠ: ʘ - ʛʣʠʙʠʥʦʤʽʨʦʤ  

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ; ʙ - ʰʘʙʣʦʥʦʤ  
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4.2.7. ʆʙʨʦʙʢʘ ʟʘʛʦʪʦʚʦʢ ʚʘʣʽʚ 

 

ʉʝʨʝʜ ʜʝʪʘʣʝʡ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʽ ʪʦʨʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ 

ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʝʪʘʣʽ ʢʣʘʩʫ ʚʘʣʽʚ, ʪʠʧʦʚʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʷʢʠʭ ʻ 

ʩʪʫʧʽʥʯʘʩʪʠʡ ʚʘʣ. 

 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ, 

ʷʢʠʡ ʤʘʻ ʢʽʣʴʢʘ ʜʽʣʷʥʦʢ ʨʽʟʥʦʛʦ ʜʽʘʤʝʪʨʘ ʪʘ 

ʜʦʚʞʠʥʠ, ʚʝʨʩʪʘʪ ʥʘʣʘʛʦʜʞʫʶʪʴ ʧʦ ʧʝʨʰʽʡ 

ʟʘʛʦʪʦʚʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʙʥʠʭ ʨʦʙʦʯʠʭ 

ʭʦʜʽʚ (ʧʨʦʭʦʜʽʚ) ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʫʩʪʫʧʫ. 

ʇʦʜʽʣʢʠ ʣʽʤʙʘ ʛʚʠʥʪʘ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ 

ʩʫʧʦʨʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʽʘʤʝʪʨʦʚʽ 

ʢʦʞʥʦʛʦ ʫʩʪʫʧʫ, ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴ ʘʙʦ 

ʟʘʧʠʩʫʶʪʴ. ɿʘ ʮʠʤʠ ʜʘʥʠʤʠ ʦʙʨʦʙʣʷʶʪʴ ʫʩʶ 

ʧʘʨʪʽʶ ʜʝʪʘʣʝʡ, ʙʝʟ ʧʨʦʙʥʠʭ ʨʦʙʦʯʠʭ ʭʦʜʽʚ. 

ʉʭʝʤʫ ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ, ʟʘ ʷʢʦʾ ʫʚʝʩʴ ʧʨʠʧʫʩʢ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʚʽʜʨʟ̔ʢʠ, ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.89, ʘ. 

ʉʫʤʘʨʥʠʡ ʰʣʷʭ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ ʧʨʠ 

ʮʴʦʤʫ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʚʞʠʥ ʫʩʪʫʧʽʚ: 

321ʩʫʤ llll ++= . 

ɿʘ ʽʥʰʦʶ ʩʭʝʤʦʶ ʧʨʠʧʫʩʢ ʧʦʜʽʣʷʶʪʴ 

ʟʘ ʛʣʠʙʠʥʦʶ ʨʽʟʘʥʥʷ ʡ ʟʨʽʟʫʶʪʴ ʟʘ ʢʽʣʴʢʘ 

ʨʦʙʦʯʠʭ ʭʦʜʽʚ (ʨʠʩ. 4.89, ʙ). ʇʨʠ ʮʴʦʤʫ 

ʩʫʤʘʨʥʠʡ ʰʣʷʭ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮ ̫

.321

1321ʩʫʤ

13

)(

lll

lllll

++=

=+++=
 

 

 

 

ʈʦʙʦʪʘ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʥʝʞʦʨʩʪʢʠʭ 

ʟʘʛʦʪʦʚʦʢ, ʘʣʝ ʚʦʥʘ ʻ ʤʝʥʰ ʧʨʦʜʫʢʪʠʚʥʦʶ. 

ɼʦʚʞʠʥʫ ʫʩʪʫʧʽʚ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʫʚʥʦʛʦ ʛʣʠʙʠʥʦʤʽʨʘ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʐʎ-1, ʘ ʪʘʢʦʞ ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʨ̔ʦʤ, ʣʽʥʽʡʢʦʶ ʘʙʦ ʰʘʙʣʦʥʦʤ 

(ʨʠʩ. 4.90). ʉʫʯʘʩʥʽ ʪʦʢʘʨʥʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʣʽʤʙ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ (ʮʽʥʘ 

ʧʦʜʽʣʢʠ 1 ʤʤ), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʪʝʞ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʣʷʭ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʟʮʷ ʡ ʚʽʜʚʦʜʠʪʠ ʨʽʟʝʮʴ ʫ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ 

ʦʪʨʠʤʘʥʦ ʧʦʪʨʽʙʥʫ ʜʦʚʞʠʥʫ ʫʩʪʫʧʫ.  

ɿʘ ʦʢʨʝʤʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʜʦ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʜʦʜʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ 

ʝʣʝʢʪʨʦʥʥʠʡ ʧʨʠʩʪʨʽʡ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʚʞʠʥʠ ʧʨʦʭʦʜʫ ʨʽʟʮʷ. 

 

ʈʠʩ. 4.88. ʂʦʥʪʨʦʣʴ ʚʥʫʪʨʽʰʥʽʭ 

ʢʘʥʘʚʦʢ ʽ ʚʠʪʦʯʦʢ: 

ʘ, ʙ - ʚʽʜʧʦʚʽʜʥʦ ʰʠʨʠʥʠ ʚʠʪʦʯʢʠ ʡ 

ʚʽʜʩʪʘʥʽ ʜʦ ʚʠʪʦʯʢʠ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ; ʚ - ʰʠʨʠʥʠ 

ʚʠʪʦʯʢʠ ʰʘʙʣʦʥʦʤ 
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ʈʠʩ. 4.89. ʉʭʝʤʠ ʦʙʪʦʯʫʚʘʥʥʷ  

ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ: 

ʘ- ʟ ʨʦʟʧʦʜʽʣʦʤ ʧʨʠʧʫʩʢʫ 

 ʧʦ ʜʦʚʞʠʥʽ: 1, 2, 3 ï ʫʩʪʫʧʠ;  

ʙ - ʟ ʨʦʟʧʦʜʽʣʦʤ ʧʨʠʧʫʩʢʫ ʧʦ ʛʣʠʙʠʥʽ: ɯ, II, ɯɯɯ 

- ʨʦʙʦʯʽ ʭʦʜʠ 

 
ʈʠʩ. 4.90. ʂʦʥʪʨʦʣʴ ʜʦʚʞʠʥʠ  

ʫʩʪʫʧʽʚ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ: 

ʘ- ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʐʎ-1; ʙ- 

ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʨ̔ʦʤ; ʚ ï ʣʽʥʽʡʢʦʶ;  

ʛ - ʰʘʙʣʦʥʦʤ 
 

ʇʘʨʪʽʶ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʘʣʽʚ ʜʦʮʽʣʴʥʦ ʦʙʨʦʙʣʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʫʧʦʨʘ, ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʧʝʨʝʜʥʽʡ ʥʘʧʨʷʤʥʽʡ ʩʪʘʥʠʥʽ (ʨʠʩ. 

4.91).  

ʇʨʦʪʦʯʠʚʰʠ ʧʝʨʰʫ (ʧʨʦʙʥʫ) ʟʘʛʦʪʦʚʢʫ ʥʘ ʧʦʪʨʽʙʥʫ ʜʦʚʞʠʥʫ, ʪʦʢʘʨ 

ʧʦʚʠʥʝʥ ʚʠʤʢʥʫʪʠ ʚʝʨʩʪʘʪ ʽ, ʥʝ ʚʽʜʚʦʜʷʯʠ ʩʫʧʦʨʪ, ʟʘʢʨʽʧʠʪʠ ʫʧʦʨ ʥʘ ʩʪʘʥʠʥʽ 

ʪʘʢ, ʱʦʙ ʚʽʥ ʪʦʨʢʘʚʩʷ ʣʽʚʦʾ ʙʽʯʥʦʾ ʛʨʘʥʽ ʢʘʨʝʪʢʠ ʩʫʧʦʨʪʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʩʽ 

ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʽʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʫʧʦʨʪʘ ʜʦ ʫʧʦʨʘ, ʤʘʪʠʤʫʪʴ 

ʦʜʥʘʢʦʚʫ ʜʦʚʞʠʥʫ ʦʙʪʦʯʫʚʘʥʠʭ ʫʩʪʫʧʽʚ. ʂʦʣʠ ʩʫʧʦʨʪ ʧʝʨʝʙʫʚʘʪʠʤʝ ʥʘ ʚʽʜʩʪʘʥʽ 

1-2 ʤʤ ʜʦ ʫʧʦʨʘ, ʤʝʭʘʥʽʯʥʫ ʧʦʜʘʯʫ ʧʦʪʨʽʙʥʦ ʚ̔ ʜʢʣʶʯʠʪʠ ʽ ʜʘʣʽ ʜʦʚʝʩʪʠ ʡʦʛʦ ʜʦ 

ʢʽʥʮʷ (ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ) ʨʫʯʥʦʶ ʧʦʜʘʯʝʶ. 

ʆʙʨʦʙʣʷʶʯʠ ʟʘʛʦʪʦʚʢʠ ʜʝʪʘʣʝʡ ʟ ʢʽʣʴʢʦʤʘ ʫʩʪʫʧʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʦʙʤʝʞʫʚʘʯʽ - ʥʘʙʦʨʠ ʤʽʨʥʠʭ ʧʣʠʪʦʢ ʘʙʦ ʞ ʩʧʝʮʽʘʣʴʥʽ ʤʽʨʥʽ 

ʧʣʘʥʢʠ, ʷʢʽ ʢʣʘʜʫʪʴ ʧʦʧʝʨʝʜʫ ʫʧʦʨʘ (ʨʠʩ. 4.92). ʇʝʨʰʠʡ ʫʩʪʫʧ ʥʘ ʜʦʚʞʠʥʫ 4l  

ʦʙʪʦʯʫʶʪʴ ʟ ʧʦʜʘʯʝʶ ʩʫʧʦʨʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʫʧʦʨʫ; ʜʨʫʛʠʡ - ʥʘ ʜʦʚʞʠʥʫ 3l  

ʜʦ ʦʙʤʝʞʫʚʘʯʘ ʜʦʚʞʠʥʠ ʟʘʚʜʦʚʞʢʠ 4l -3l ; ʪʨʝʪʽʡ ʫʩʪʫʧ 2l  -ʜʦ ʦʙʤʝʞʫʚʘʯʘ 

ʜʦʚʞʠʥʠ ʟʘʚʜʦʚʞʢʠ 4l -2l ; ʯʝʪʚʝʨʪʠʡ 1l  - ʜʦ ʦʙʤʝʞʫʚʘʯʘ ʜʦʚʞʠʥʠ ʟʘʚʜʦʚʞʢʠ 

4l -1l . 
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ʈʠʩ. 4.91. ʇʦʟʜʦʚʞʥʽʡ ʫʧʦʨ ʥʘ 

ʥʘʧʨʷʤʥʽʡ ʩʪʘʥʠʥʽ: 

1 - ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʫʧʦʨʥʠʡ ʛʚʠʥʪ; 2 - 

ʛʚʠʥʪ; 3 - ʧʨʠʪʠʩʢʥʘ ʧʣʘʥʢʘ; 4 - 

ʢʦʨʧʫʩ 

 
ʈʠʩ. 4.92. ʉʭʝʤʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ 

ʥʘ ʦʙʪʦʯʫʚʘʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ 

ʟʘ ʫʧʦʨʦʤ: 1 - ʧʣʘʚʘʶʯʠʡ ʮʝʥʪʨ; 2 - ʫʧʦʨ;  

3 - ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʛʚʠʥʪ; 4 - ʦʙʤʝʞʫʚʘʯʽ ʜʦʚʞʠʥʠ 

ʫʩʪʫʧʚ̔  

 

ʂʦʥʪʨʦʣʴ ʜʽʘʤʝʪʨʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ 

ʫʩʪʫʧʽʚ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʧʝʨʝʯʥʠʭ ʫʧʦʨʽʚ (ʨʠʩ. 4.93), 

ʧʨʠʯʦʤʫ, ʥʝʨʫʭʦʤʠʡ ʫʧʦʨ 2 ʟʘʢʨʽʧʣʷʻʪʴʩʷ ʥʘ 

ʢʘʨʝʪʮʽ ʩʫʧʦʨʪʘ, ʘ ʨʫʭʦʤʠʡ 1 - ʥʘ ʧʦʧʝʨʝʯʥʠʭ 

ʧʦʣʦʟʢʘʭ. 

ʄʽʞ ʥʠʤʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʫʢʣʘʜʘʶʪʴʩʷ 

ʥʘʙʦʨʠ ʤʽʨʥʠʭ ʧʣʠʪʦʢ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʨʥʠʭ 

ʧʣʘʩʪʠʥʦʢ. 

ɺ ʦʪʚʽʨ ʨʫʭʦʤʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʫʧʦʨʘ 

ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʽʥʜʠʢʘʪʦʨ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,01 ʤʤ. 

ʇʨʠʢʣʘʜ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ ʥʘ  

ʦʙʨʦʙʣʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 4.94. 

ʂʦʥʪʨʦʣʴ ʜʦʚʞʠʥʠ ʫʩʪʫʧʽʚ ʩʪʫʧʽʥʯʘʩʪʦʾ 

ʜʝʪʘʣʽ ʝʬʝʢʪʠʚʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʨʘʙʘʥʥʦʛʦ ʫʧʦʨʘ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʫʧʦʨʥʠʤʠ ʛʚʠʥʪʘʤʠ (ʨʠʩ. 4.95). ʎʝʡ 

ʧʨʠʩʪʨʽʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ ʽʜʝʥʪʠʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʫʩʪʫʧʽʚ ʫ ʨʘʟʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʘʨʪʽʷʤʠ. ɹʘʨʘʙʘʥʥʠʡ ʫʧʦʨ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʧʝʨʝʜʥʽʡ 

ʥʘʧʨʷʤʥʽʡ ʩʪʘʥʠʥʽ, ʷʢ ʽ ʟʚʠʯʘʡʥʠʡ ʫʧʦʨ, ʱʦ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʚ ʢʦʤʧʣʝʢʪʽ ʜʦ 

ʚʝʨʩʪʘʪʘ. 

ʂʨʝʩʣʝʥʥʷ ʙʘʨʘʙʘʥʥʦʛʦ ʫʧʦʨʘ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.96. ʋ ʢʦʨʧʫʩ ʫʧʦʨʘ 1 

ʟʘʧʨʝʩʦʚʘʥʘ ʮʘʧʬʘ 2, ʥʘ ʷʢʫ ʥʘʩʘʜʞʝʥʦ ʙʘʨʘʙʘʥ 3 ʽʟ ʰʽʩʪʴʦʤʘ ʥʘʨʽʟʥʠʤʠ 

ʦʪʚʦʨʘʤʠ ʧʽʜ ʫʧʦʨʥʽ ʛʚʠʥʪʠ 4 ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʰʽʩʪʴʦʤʘ ʛʥʽʟʜʘʤʠ ʧʽʜ 

ʬʽʢʩʘʪʦʨ ʥʘ ʪʦʨʮʽ. ʇʽʜʧʨʫʞʠʥʝʥʠʡ ʬʽʢʩʘʪʦʨ 5 ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʦʪʚʦʨʽ ʢʦʨʧʫʩʫ.  

 

 

ʈʠʩ. 4.93. ʇʦʧʝʨʝʯʥʽ ʫʧʦʨʠ  

ʚʝʨʩʪʘʪʘ ʂɸ-280: 

1 - ʨʫʭʦʤʠʡ ʥʘ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʘʭ 

ʩʫʧʦʨʪʘ;  

2 - ʥʝʨʫʭʦʤʠʡ ʥʘ ʢʘʨʝʪʮʽ ʩʫʧʦʨʪʘ 
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ʈʠʩ. 4.94. ʉʭʝʤʘ  ʦʙʨʦʙʣʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ 

ʚʘʣʘ ʟʘ ʧʦʧʝʨʝʯʥʠʤ ʫʧʦʨʦʤ ʟ ʧʦʧʝʨʝʯʥʠʤʠ 

ʦʙʤʝʞʫʚʘʯʘʤʠ ʜʣʷ ʦʙʪʦʯʫʚʘʥʥʷ ʫʩʪʫʧʽʚ: ʘ 

- Å60 ʤʤ; ʙ - Å70 ʤʤ; ʚ - Å90 ʤʤ; ʛ - Å 100 

ʤʤ; 1 - ʫʧʦʨ ʥʘ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʘʭ 

ʩʫʧʦʨʪʘ; 2 - ʥʝʨʫʭʦʤʠʡ ʫʧʦʨ ʥʘ ʢʘʨʝʪʮʽ; 3 - 

ʤʽʨʥʘ ʧʣʠʪʢʘ - ʧʦʧʝʨʝʯʥʠʡ  ʦʙʤʝʞʫʚʘʯ 

 
ʈʠʩ. 4.95. ʉʭʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʙʘʨʘʙʘʥʥʦʛʦ 

ʫʧʦʨʘ: 1 - ʙʘʨʘʙʘʥʥʠʡ ʫʧʦʨ;  

2 - ʫʧʦʨʥʠʡ ʛʚʠʥʪ; 3 ï ʢʦʥʪʨʛʘʡʢʘ 

 

 

ʋʧʦʨʥʽ ʛʚʠʥʪʠ ʚʠʛʚʠʥʯʫʶʪʴʩʷ ʟ 

ʙʘʨʘʙʘʥʘ ʥʘ ʨʽʟʥʫ ʜʦʚʞʠʥʫ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʰʣʷʭʫ ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʟʮʝʤ 

ʧʝʚʥʠʭ ʫʩʪʫʧʽʚ ʚʘʣʘ. ʈʽʟʮʽ 

ʟʘʢʨʽʧʣʷʶʪʴʩʷ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ ʚ 

ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

 

 
ʈʠʩ. 4.96. ɹʘʨʘʙʘʥʥʠʡ ʫʧʦʨ ʜʦ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ: 

1 ï ʢʦʨʧʫʩ; 2 ï ʮʘʧʬʘ; 3 ï ʙʘʨʘʙʘʥ; 4 - ʫʧʦʨʥʠʡ ʛʚʠʥʪ; 5 ï ʬʽʢʩʘʪʦʨ;  

6 ï ʧʨʫʞʠʥʘ; 7 - ʛʚʠʥʪ ʬʽʢʩʘʪʦʨʘ; 8 - ʧʨʠʪʠʩʢʥʘ ʧʣʘʥʢʘ 
 

ʋ ʩʭʝʤʽ ʥʘʣʘʜʢʠ ʚʝʨʩʪʘʪʘ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ (ʨʠʩ. 4.97, 

ʙ), ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʯʦʪʠʨʠ ʨʽʟʮʽ: 1 - ʧʨʦʭʽʜʥʠʡ ʚʽʜʽʛʥʫʪʠʡ ʜʣʷ ʧʽʜʨʽʟʫʚʘʥʥʷ 

ʪʦʨʮʷ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʥʘ ʜʽʘʤʝʪʨ 32 ʤʤ; 2 - ʧʨʦʭʽʜʥʠʡ ʫʧʦʨʥʠʡ ʜʣʷ 

ʧʨʦʪʦʯʫʚʘʥʥʷ ʜʽʘʤʝʪʨʘ 26 ʤʤ ʽ ʧʽʜʨʽʟʫʚʘʥʥʷ ʫʩʪʫʧʫ; 3 - ʢʘʥʘʚʢʦʚʠʡ ʜʣʷ 
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ʧʽʜʨʽʟʫʚʘʥʥʷ ʨʘʜʽʫʩʥʦʾ ʢʘʥʘʚʢʠ ʨʘʜʽʫʩʘ 1,5 ʤʤ; 4 - ʢʘʥʘʚʢʦʚʠʡ ʜʣʷ ʧʽʜʨʽʟʫʚʘʥʥʷ 

ʢʘʥʘʚʢʠ ʨʘʜʽʫʩʘ 2,5 ʤʤ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ ʚʩʽʤʘ ʯʦʪʠʨʤʘ ʨʽʟʮʷʤʠ, ʪʦʙʪʦ 

ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʧʦʚʦʨʦʪʫ ʛʦʣʦʚʢʠ ʨʽʟʮʷ, ʚ ʨʦʙʦʪʫ ʟʥʦʚʫ ʚʩʪʫʧʘʻ ʨʽʟʝʮʴ 1, ʷʢʠʤ 

ʟʥʽʤʘ̒ ʪʴʩʷ ʬʘʩʢʘ 45Á. 

ʋ ʙʘʨʘʙʘʥʥʦʤʫ ʫʧʦʨʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʚʠʥʪʠ ʫ ʪʽʡ ʩʘʤʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ 

ʡ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʨʽʟʮʽ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ (ʨʠʩ. 4.97, ʚ). ɺʠʣʴʦʪʠ ʛʚʠʥʪʽʚ ʚʠʩʪʘʚʣʶʁ ʪʴ 

ʫ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʰʦʾ (ʧʨʦʙʥʦʾ) ʜʝʪʘʣʽ. 

 

 

 
ʈʠʩ. 4.97. ʅʘʣʘʜʢʘ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ  

ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʟʘ ʙʘʨʘʙʘʥʥʠʤ ʫʧʦʨʦʤ: 

ʘ - ʢʨʝʩʣʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ; ʙ - ʩʭʝʤʘ ʥʘʣʘʜʢʠ ʨʽʟʮʝʪʨʠʤʘʯʘ; 

ʚ - ʩʭʝʤʘ ʥʘʣʘʜʢʠ ʙʘʨʘʙʘʥʥʦʛʦ ʫʧʦʨʘ 

 

ʇʽʩʣʷ ʧʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʷ ʧʝʨʰʦʾ ʜʝʪʘʣʽ ʥʘʯʠʩʪʦ, ʛʚʠʥʪ (1) ʫʧʦʨʘ 

ʚʠʛʚʠʥʯʫʶʪʴ ʪʘʢ, ʱʦʙ ʚʽʥ ʫʧʝʨʩʷ ʚ ʢʘʨʝʪʢʫ ʩʫʧʦʨʪʘ. 

ʇʦʪʽʤ ʧʨʦʚʝʨʪʘʶʪʴ ʙʘʨʘʙʘʥ ʫʧʦʨʘ  ʽ ʛʚʠʥʪ (2) ʟʘʛʚʠʥʯʫʶʪʴ ʜʦ ʤʽʥʽʤʫʤʫ. 

ʈʽʟʮʝʤ 1 ʧʨʦʪʦʯʫʶʪʴ ʧʦʚʝʨʭʥʶ ʟʘʛʦʪʦʚʢʠ ʥʘ ʜʽʘʤʝʪʨ 32 ʤʤ ʟʘʚʜʦʚʞʢʠ 48 

ʤʤ (ʢʦʥʪʨʦʣʴ ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨʦʤ) ɯ ʚʠʚʝʨʪʘʶʪʴ ʛʚʠʥʪ ʜʦ ʫʧʦʨʫ ʚ ʢʘʨʝʪʢʫ. 

ʊʘʢ ʩʘʤʦ ʦʙʨʦʙʣʷʶʪʴ ʨʝʰʪʫ ʧʦʚʝʨʭʦʥʴ ʽ ʚʠʩʪʘʚʣʷʶʪʴ ʛʚʠʥʪʠ ʫʧʦʨʽʚ. ʆʩʢʽʣʴʢʠ 
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ʛʚʠʥʪ (2) ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʜʦʚʰʦʤʫ ʧʨʦʭʦʜʦʚʽ, ʪʦ ʚʠʣʽʪ ʨʝʰʪʠ ʛʚʠʥʪʽʚ ʚʽʜʥʦʩʥʦ 

ʛʚʠʥʪʘ (2) ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʤʽʞ ʧʨʦʭʦʜʦʤ, ʱʦ ʩʪʘʥʦʚʠʪʴ 48 ʤʤ, ʽ ʚʽʜʩʪʘʥʷʤʠ ʚʽʜ 

ʪʦʨʮʷ ʟʘʛʦʪʦʚʢʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʟʮʽʚ. 

ʉʘʤʦʚʽʜʛʚʠʥʯʫʚʘʥʥʶ ʫʧʦʨʥʠʭ ʛʚʠʥʪʽʚ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʛʘʡʦʢ. 

ʇʽʩʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʫʧʦʨʽʚ ʟʘ ʧʝʨʰʦʶ (ʧʨʦʙʥʦʶ) ʜʝʪʘʣʣʶ ʦʩʪʘʪʦʯʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʨʫʛʦʶ ʜʝʪʘʣʣʶ. ʈʝʰʪʫ ʟʘʛʦʪʦʚʦʢ ʧʘʨʪʽʾ ʤʦʞʥʘ 

ʦʙʨʦʙʣʷʪʠ ʟʘ ʫʧʦʨʘʤʠ ʙʝʟ ʟʘʤʽʨʶʚʘʥʥʷ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʦʧʝʨʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ. ʇʨʠʢʣʘʜ ʪʘʢʦʾ ʢʘʨʪʠ ʜʦ ʨʠʩ. 4.97 ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.1. 

 

 

ʊʘʙʣʠʮʷ 4.1 

 

ʆʧʝʨʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ 
 

ʇʝʨʝ

ʭʽʜ 
ʆʧʝʨʘʮʽʷ ʈʽʟʝʮʴ 

ɻʚʠʥʪʦʚʠʡ 

ʫʧʦʨ 

ɺʠʣʽʪ ʛʚʠʥʪʦʚʦʛʦ 

ʫʧʦʨʘ ʚʽʜʥʦʩʥʦ 

ʛʚʠʥʪʘ 2, ʤʤ 

1 ʇʽʜʨʽʟʘʪʠ ʪʦʨʝʮʴ  
ʇʨʦʭʽʜʥʠʡ 

ʚ̔ʜʽʛʥʫʪʠʡ 1 
1 48 - 0 = 48 

2 

ʇʨʦʪʦʯʠʪʠ ʥʘ ʜʽʘʤʝʪʨ 

32 ʤʤ, ʚʠʪʨʠʤʘʚʰʠ 

ʜʦʚʞʠʥʫ 48 ʤʤ  

ʊʦʡ ʩʘʤʠʡ 2 0 

3 

ʇʨʦʪʦʯʠʪʠ ʥʘ ʜʽʘʤʝʪʨ 

26 ʤʤ ʽ ʧʽʜʨʽʟʘʪʠ ʫʩʪʫʧ, 

ʚʠʪʨʠʤʘʚʰʠ ʜʦʚʞʠʥʫ 34 

ʤʤ  

ʇʨʦʭʽʜʥʠʡ 

ʫʧʦʨʥʠʡ 2 
3 48 - 34 = 14 

4 

ʇʨʦʪʦʯʠʪʠ ʢʘʥʘʚʢʫ 

ʨʘʜʽʫʩʦʤ 1,5 ʤʤ, 

ʟʘʚʰʠʨʰʢʠ 3 ʤʤ, 

ʚʠʪʨʠʤʘʚʰʠ ʜʦʚʞʠʥʫ 16 

ʤʤ  

ʂʘʥʘʚʢʦʚʠʡ 3, 

ʨʘʜʽʫʩ ʷʢʦʛʦ 

1,5 ʤʤ 

4 48 - 16 = 32 

5 

ʇʨʦʪʦʯʠʪʠ ʢʘʥʘʚʢʫ 

ʟʘʚʰʠʨʰʢʠ 2,5 ʤʤ ʥʘ 

ʜʘ̔ʤʝʪʨ 29 ʤʤ, 

ʚʠʪʨʠʤʘʚʰʠ ʜʦʚʞʠʥʫ 43 

ʤʤ  

ʂʘʥʘʚʢʦʚʠʡ 4 5 48 - 43 = 5 

6 ɿʥʷʪʠ ʬʘʩʢʫ 2³45Á  
ʇʨʦʭʽʜʥʠʡ 

ʚ̔ʜʽʛʥʫʪʠʡ 1 
6 48 - 2 = 46 
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4.2.8. ʅʝʧʦʣʘʜʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ 

ʜʝʪʘʣʝʡ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʡ ʪʦʨʮʝʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʪʘ ʩʧʦʩʦʙʠ 

ʾʭ ʫʩʫʥʝʥʥʷ 

 

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʏʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʦʶ 

ʅʝʜʦʩʪʘʪʥʽʡ ʧʨʠʧʫʩʢ ʥʘ 

ʦʙʨʦʙʣʝʥʥʷ, ʢʨʠʚʠʟʥʘ ʟʘʛʦʪʦʚʢʠ 

ʇʨʦʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʟʤʽʨʠ 

ʟʘʛʦʪʦʚʢʠ, ʧʦʨʽʚʥʷʪʠ ʟ ʢʨʝʩʣʝʥʥʷʤ. 

ɺʽʜʨʠʭʪʫʚʘʪʠ ʘʙʦ ʟʘʤʽʥʠʪʠ ʜʝʬʝʢʪʥʫ 

ʟʘʛʦʪʦʚʢʫ. 

ʅʝʪʦʯʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ 

ʦʧʨʘʚʮʽ ʧʨʠʟʚʝʣʦ ʜʦ Ăʚʽʜʚʝʜʝʥʥʷò ʦʩʽ 

ʦʪʚʦʨʫ, ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʥʝ- 

ʩʧʽʚʚʽʩʥʽʩʪʴ. 

ɿʘʙʝʟʧʝʯʠʪʠ ʩʧʽʚʚʽʩʥʽʩʪʴ ʦʧʨʘʚʢʠ 

ʪʘ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʦ 

ʮʝʥʪʨʫʚʘʥʥʷ: ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ 

ʟʤʽʩʪʠʣʠʩʷ ʚʽʜ ʦʩʽ ʟʘʛʦʪʦʚʢʠ 

ɿʘʙʝʟʧʝʯʠʪʠ ʜʦʧʫʩʪʠʤʝ ʙʠʪʪʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ 

ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ. 

ɿʘʛʦʪʦʚʢʘ ʟʘʢʨʽʧʣʝʥʘ ʚ ʧʘʪʨʦʥʽ ʟ 

ʥʝʜʦʧʫʩʪʠʤʠʤ ʙʠʪʪʷʤ ʘʙʦ ʧʝʨʝʢʦʩʦʤ. 

ɿʘʢʨʽʧʠʪʠ ʟʘʛʦʪʦʚʢʫ ʟʘʥʦʚʦ, 

ʜʦʤʦʛʪʠʩʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʙʠʪʪʷ ʧʦ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʪʦʨʮʶ: 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʢʦʨʠʛʫʚʘʥʥʷ ʙʠʪʪʷ 

ʣʝʛʢʠʤ ʧʦʩʪʫʢʫʚʘʥʥʷʤ ʧʦ ʟʘʛʦʪʦʚʮʽ 

ʤʽʜʥʠʤ ʘʙʦ ʜʝʨʝʚ'ʥ̫ʠʤ ʤʦʣʦʪʢʦʤ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʘ ʯʦʨʥʦʚʘ ʙʘʟʘ 

ʩʪʫʧʽʥʯʘʩʪʦʾ ʟʘʛʦʪʦʚʢʠ (ʧʦʢʦʚʢʠ ʘʙʦ 

ʚʽʜʣʠʚʢʠ). 

ɿʘ ʯʦʨʥʦʚʫ ʙʘʟʫ ʚʠʙʠʨʘʪʠ ʪʫ 

ʧʦʚʝʨʭʥʶ, ʢʦʪʨʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʝ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʘʙʦ ʤʘʻ ʤʽʥʽʤʘʣʴʥʠʡ 

ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʦʙʣʝʥʥʷ. 

ɼʝʬʦʨʤʘʮʽʷ (ʚʠʢʨʠʚʣʝʥʥʷ, 

ʞʦʣʦʙʣʝʥʥʷ ʪʦʱʦ) ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ 

ʯʦʨʥʦʚʦʛʦ ʦʙʪʦʯʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ, 

ɼʦʜʘʪʢʦʚʝ ʪʝʨʤʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ 

(ʥʦʨʤʘʣʽʟʘʮʽʷ) ʧʽʩʣʷ ʯʦʨʥʦʚʦʛʦ 

ʪʦʯʽʥʥʷ ʜʣʷ ʟʥʷʪʪʷ ʚʥʫʪʨʽʰʥʽʭ 

ʥʘʧʨʫʞʝʥʴ. 

ɺʽʜʪʠʩʢʫʚʘʥʥʷ ʨʽʟʮʷ ʚʥʘʩʣʽʜʦʢ 

ʚʝʣʠʢʦʾ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ 

ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʫ ʪʚʝʨʜʽʩʪʴ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʯʝʨʝʟ 

ʟʘʚʠɦ ʝʥʥʷ ʛʣʠʙʠʥʠ ʨʽʟʘʥʥʷ ʽ 

ʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ. 

ɺʽʜʢʦʨʠʛʫʚʘʪʠ ʨʝʞʠʤ ʨʽʟʘʥʥʷ ʟʘ 

ʜʦʚʽʜʥʠʢʦʤ. ɿʤʝʥʰʠʪʠ ʚʠʣʽʪ ʨʽʟʮʷ ʟ 

ʨʽʟʮʝʪʨʠʤʘʯʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʨʽʟʮʝʤ ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʧʣʘʩʪʠʥʢʠ 

ʢʣʠʥʦʤ ʯʝʨʝʟ ʦʩʣʘʙʣʝʥʥʷ ʛʚʠʥʪʦʚʦʛʦ 

ʧʨʠʪʠʩʢʘʯʘ 

ɿʘʪʷʛʥʫʪʠ ʧʨʠʪʠʩʢʘʯ. ɿʘʩʪʦʩʫʚʘʪʠ 

ʨʽʟʮʽ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ 

ʧʣʘʩʪʠʥʢʠ ʜʚʦʧʣʝʯʠʤ ʚʘʞʝʣʝʤ ʘʙʦ 

ʨʽʟʮʷ ʟ ʧʨʠʪʠʩʢʫʚʘʥʥʷʤ ʧʣʘʩʪʠʥʢʠ ɻ-

ʧʦʜʽʙʥʠʤ ʧʨʠʪʠʩʢʘʯʝʤ. 
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ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʏʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʦʶ 

ɺʠʤʽʨʶʚʘʥʥʷ ʥʘʛʨʽʪʦʾ ʜʝʪʘʣʽ. ʆʭʦʣʦʜʠʪʠ ʜʝʪʘʣʴ ʧʝʨʝʜ 

ʚʠʤʽʨʶʚʘʥʥʷʤ. ʉʢʣʘʩʪʠ ʦʙʨʦʙʣʝʥʽ 

ʜʝʪʘʣʽ ʽ ʢʘʣʽʙʨʠ ʥʘ ʜʝʷʢʠʡ ʯʘʩ (ʜʦ 

ʢʦʥʪʨʦʣʶ) ʥʘ ʩʧʽʣʴʥʽʡ ʯʘʚʫʥʥʽʡ ʧʣʠʪʽ 

ʜʣʷ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. 

ʅʝʨʽʚʥʦʤʽʨʥʠʡ  ʧʨʠʧʫʩʢ ʫʟʜʦʚʞ 

ʟʘʛʦʪʦʚʢʠ. 

ɿʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʧʨʠʧʫʩʢ ʥʘ 

ʦʙʨʦʙʣʝʥʥʷ; ʦʙʨʦʙʣʝʥʥʷ ʚʠʢʦʥʫʚʘʪʠ 

ʟʘ ʢʽʣʢɹʘ ʧʨʦʭʦʜʽʚ. 

ʈʦʟʢʠʜ ʨʦʟʤʽʨʽʚ ʜʽʘʤʝʪʨʽʚ 

ʅʝʦʜʥʘʢʦʚʘ ʩʠʣʘ ʧʽʜʪʠʩʢʫʚʘʥʥʷ 

ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʢʦʣʠʚʘʻʪʴʩʷ ʧʨʫʞʥʘ ʜʝʬʦʨʤʘʮʽʷ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʚʠʛʠʥʫ ʟʘʛʦʪʦʚʢʠ 

(ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʝʞʦʨʩʪʢʠʭ ʟʘʛʦʪʦʚʦʢ). 

ɺʠʢʦʥʫʚʘʪʠ ʟʘʪʠʩʢʘʥʥʷ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʟ ʦʜʥʘʢʦʚʠʤ ʟʫʩʠʣʣʷʤ. 

ɼʣʷ ʮʴʦʛʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʨʫʢʦʷʪʢʫ 

ʤʘʭʦʚʠʯʢʘ ʚ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʩʘʤʦʤʫ 

ʧʦʣʦʞʝʥʥʽ. 

ɹʠʪʪʷ ʜʽʣʷʥʦʢ ʧʦʚʝʨʭʥʽ (ʘʙʦ ʰʠʡʦʢ ʚʘʣʘ) ʚʽʜʥʦʩʥʦ ʦʜʥʘ ʦʜʥʦʾ 

ɿʘʛʦʪʦʚʢʘ ʥʘ ʜʽʣʷʥʮʽ ʟʘʢʨʽʧʣʝʥʥʷ ʚ 

ʧʘʪʨʦʥʽ ʤʘʣʘ ʚʠʢʨʠʚʣʝʥʥʷ ʚʽʜʥʦʩʥʦ 

ʩʚʦʻʾ ʚʣʘʩʥʦʾ ʦʩʽ ʪʘ ʮʝʥʪʨʦʚʦʛʦ 

ʦʪʚʦʨʫ. 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟ 

ʜʨʫʛʦʛʦ ʙʦʢʫ ʢʨʽʧʠʪʠ ʾʾ ʟʘ ʧʦʧʝʨʝʜʥʴʦ 

ʦʙʨʦʙʣʝʥʫ ʧʦʚʝʨʭʥʶ. 

ʇʝʨʝʢʦʩʠ ʚʥʘʩʣʽʜʦʢ ʥʝʥʘʜʽʡʥʦʛʦ 

ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ (ʟʘʟʦʨʠ ʫ 

ʟʘʪʠʩʢʥʦʤʫ ʤʝʭʘʥʽʟʤʽ ʪʦʢʘʨʥʦʛʦ 

ʧʘʪʨʦʥʘ). 

ɼʣʷ ʚʠʙʦʨʫ ʟʘʟʦʨʽʚ ʨʦʟʪʠʩʥʫʪʠ 

ʢʫʣʘʯʢʠ ʧʽʜ ʯʘʩ ʨʦʟʪʦʯʫʚʘʥʥʷ ʜʦ 

ʫʧʦʨʫ ʚʩʝʨʝʜʠʥʫ ʤʽʨʥʦʛʦ ʢʽʣʴʮʷ, ʧʨʠ 

ʦʙʪʦʯʫʚʘʥʥʽ - ʜʦ ʫʧʦʨʫ ʚ ʟʦʚʥʽʰʥʶ 

ʧʦʚʝʨʭʥʶ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʜʠʩʢʘ 

(ʜʠʚ. ʨʠʩ. 4.42). ʂʫʣʘʯʢʠ ʧʽʩʣʷ 

ʬʽʢʩʘʮʽʾ ʧʨʦʪʦʯʠʪʠ ʨʽʟʮʝʤ. 

ʇʝʨʝʢʽʩ ʫʥʘʩʣʽʜʦʢ ʩʧʨʘʮʶʚʘʥʥʷ 

ʛʦʣʦʚʢʠ ʧʝʨʝʜʥʴʦʛʦ ʮʝʥʪʨʫ. 

ɿʘʤʽʥʠʪʠ ʧʝʨʝʜʥʽʡ ʮʝʥʪʨ ʘʙʦ 

ʧʨʦʪʦʯʠʪʠ ʥʘ ʤʽʩʮʽ ʛʦʣʦʚʢʫ ʮʝʥʪʨʫ 

ʝʣʴʙʦʨʦʚʠʤ ʨʽʟʮʝʤ, ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʩʧʝʮʽʘʣʥɹʠʤ ʧʨʠʩʪʨʦʻʤ. 

ʉʣʘʙʢʦ ʟʘʢʨʽʧʣʝʥʘ ʟʘʛʦʪʦʚʢʘ ʯʝʨʝʟ 

ʧʦʪʨʘʧʣʷʥʥʷ ʩʪʨʫʞʢʠ ʘʙʦ ʙʨʫʜʫ ʚ 

ʧʘʪʨʦʥ ʯʠ ʧʽʜ ʮʝʥʪʨ (ʨʠʩ. 4.98). 

ʈʦʟʽʙʨʘʪʠ ʧʘʪʨʦʥ. ʇʨʦʤʠʪʠ ʡʦʛʦ 

ʜʝʪʘʣʽ ʫ ʛʘʩʽ, ʩʢʣʘʩʪʠ ʟʘʥʦʚʦ. 

ʇʨʦʪʝʨʪʠ ʧʦʩʘʜʢʦʚʠʡ ʚʥʫʪʨʽʰʥʽʡ 

ʢʦʥʫʩ ʫ ʰʧʠʥʜʝʣʽ. 

ʅʝʜʦʪʨʠʤʘʥʽ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ 

ʅʝʥʘʜʽʡʥʦ ʟʘʢʨʽʧʣʝʥʠʡ ʫʧʦʨ ʥʘ 

ʧʝʨʝʜʥʽʡ ʥʘʧʨʷʤʥʽʡ ʩʪʘʥʠʥʽ 

ʅʘʜʽʡʥʦ ʟʘʢʨʽʧʠʪʠ ʛʚʠʥʪʠ ʫʧʦʨʘ 

ʈʦʟʢʠʜ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ 

ʩʪʫʧʽʥʯʘʩʪʠʭ ʜʝʪʘʣʝʡ ʯʝʨʝʟ ʧʦʭʠʙʢʠ 

ʢʦʥʪʨʦʣʶ. 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʩʪʫʧʽʥʯʘʩʪʠʭ 

ʧʦʚʝʨʭʦʥʴ ʦʙʠʨʘʪʠ ʙʘʨʘʙʘʥʥʠʡ ʫʧʦʨ 

(ʜʠʚ. ʨʠʩ. 4.97). 
 

  



129 

 

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʅʝ ʚʠʪʨʠʤʘʥʽ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ 

ɺʽʜʩʫʪʥʽʡ ʫʧʦʨ ʟʘʛʦʪʦʚʢʠ ʚ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʤ̫ʢʫ. 

ɿʘʢʨʽʧʠʪʠ ʟʘʛʦʪʦʚʢʫ ʚ ʧʘʪʨʦʥʽ ʜʦ 

ʫʧʦʨʫ ʚ ʢʫʣʘʯʢʠ (ʜʠʚ. ʨʠʩ. 4.46). 

ʋʩʪʘʥʦʚʠʪʠ ʰʧʠʥʜʝʣʴʥʠʡ ʫʧʦʨ (ʜʠʚ. 

ʨʠʩ. 4.47). ʇʽʜʨʽʟʘʪʠ ʪʦʨʝʮʴ ʛʚʠʥʪʘ 

ʫʧʦʨʘ ʧʽʩʣʷ ʫʩʪʘʥʦʚʣʝʥʥʷ. ɼʣʷ ʜʦʚʛʠʭ 

ʧʨʫʪʢʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʟʘʩʪʦʩʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʴʦ ʰʧʠʥʜʝʣʴʥʠʡ ʫʧʦʨʥʠʡ 

ʮʝʥʪʨ ʘʙʦ ʫʧʦʨʥʫ ʰʪʘʥʛʫ (ʜʠʚ. ʨʠʩ. 

4.48). 

ʅʝʩʚʦʻʯʘʩʥʦ ʚʠʢʣʶʯʘʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʘ ʧʦʜʘʯʘ. 

ɺʠʢʣʶʯʠʪʠ ʘʚʪʦʤʘʪʠʯʥʫ ʧʦʜʘʯʫ ʟʘ 

1...2 ʤʤ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʫʩʪʫʧʫ ʽ ʜʦʚʝʩʪʠ ʨʽʟʝʮʴ ʨʫʯʥʦʶ 

ʧʦʜʘʯʝʶ ʩʫʧʦʨʪʘ. 

ʅʝʦʜʥʘʢʦʚʽ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʫʩʪʫʧʽʚ 

ʫ ʧʘʨʪʽʾ ʜʝʪʘʣʝʡ ʫ ʨʘʟʽ ʟʘʢʨʽʧʣʝʥʥʷ ʚ 

ʮʝʥʪʨʘʭ ʯʝʨʝʟ ʨʦʟʢʠʜ ʮʝʥʪʨʦʚʠʭ 

ʦʪʚʦʨʽʚ. 

ʋ ʥʘʣʘʜʮʽ ʥʘ ʨʦʙʦʪʫ "ʜʦ ʫʧʦʨʫ" 

ʧʝʨʝʜʥʽʡ ʮʝʥʪʨ ʤʘʻ ʙʫʪʠ ʧʣʘʚʘʶʯʠʤ 

(ʜʠʚ. ʨʠʩ. 4.59), ʱʦʙ ʙʘʟʦʶ ʟʘʚʞʜʠ 

ʧʨʘʚʠʚ ʣʽʚʠʡ ʪʦʨʝʮʴ ʟʘʛʦʪʦʚʢʠ. 

ʉʽʜʣʦʧʦʜʽʙʥʽʩʪʴ (ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʟ ʙʦʢʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ) 

ʈʽʟʝʮʴ "ʚʪʷʛʫʻʪʴʩʷ" ʫ ʟʘʛʦʪʦʚʢʫ 

ʯʝʨʝʟ ʩʣʘʙʢʝ ʟʫʩʠʣʣʷ ʟʘʪʠʩʢʫʚʘʥʥʷ 

ʛʚʠʥʪʽʚ ʨʽʟʮʝʪʨʠʤʘʯʘ. 

ʅʘʜʽʡʥʦ ʟʘʪʷʛʥʫʪʠ ʛʚʠʥʪʠ 

ʨʽʟʮʝʪʨʠʤʘʯʘ. 

ɿʘʛʦʪʦʚʢʘ ʚʽʜʪʠʩʢʫʻʪʴʩʷ ʨʽʟʮʝʤ 

ʫʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʛʦ ʚʠʣʴʦʪʫ ʽʟ 

ʢʫʣʘʯʢʽʚ ʧʘʪʨʦʥʘ ʘʙʦ ʚʝʣʠʢʦʛʦ 

ʟʫʩʠʣʣʷ ʚʽʜʪʠʩʢʫʚʘʥʥʷ. 

ɿʤʝʥʰʠʪʠ ʚʠʣʽʪ ʟʘʛʦʪʦʚʢʠ, 

ʥʘʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ. ɿʘʩʪʦʩʫʚʘʪʠ 

ʧʘʪʨʦʥ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʦʜʦʚʞʝʥʠʤʠ 

ʢʫʣʘʯʢʘʤʠ. ɺʠʢʦʥʫʚʘʪʠ ʯʦʨʥʦʚʝ 

ʦʙʪʦʯʫʚʘʥʥʷ ʫʩʪʫʧʘʤʠ (ʜʽʣʷʥʢʘʤʠ), 

ʱʦʙ ʷʢʦʤʦʛʘ ʜʦʚʰʝ ʟʙʝʨʽʛʘʣʘʩʴ 

ʞʦʨʩʪʢʽʩʪʴ ʟʘʛʦʪʦʚʢʠ. 

ʋ ʨʘʟʽ ʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ 

ʮʝʥʪʨʘʭ  - ʚʝʣʠʢʠʡ ʚʠʣʽʪ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ.  

ɿʤʝʥʰʠʪʠ ʚʠʣʽʪ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ 

ʙʘʙʢʠ 

ʅʝʥʘʜʽʡʥʝ ʟʘʪʠʩʥʝʥʥʷ ʧʽʥʦʣʽ ʅʘʜʽʡʥʦ ʟʘʪʠʩʥʫʪʠ ʧʽʥʦʣʴ  

ʉʧʨʘʮʶʚʘʥʥʷ ʥʘʧʨʷʤʥʠʭ ʩʪʘʥʠʥʠ ʟ 

ʙʦʢʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

ɺʽʜʨʝʤʦʥʪʫʚʘʪʠ ʚʝʨʩʪʘʪ. 

ʇʽʩʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ 

ʮʝʥʪʨʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʜʽʘʤʝʪʨʘ ʜʝʪʘʣʽ ʟ ʙʦʢʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 

ʯʝʨʝʟ Ăʩʧʦʚʟʘʥʥʷò ʽʟ ʟʘʜʥʴʦʛʦ ʮʝʥʪʨʫ 

ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʦʾ ʩʠʣʠ. 

ʇʝʨʽʦʜʠʯʥʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʽʜʪʠʩʢʫʚʘʥʥʷ 

ʟʘʜʥʴʦʛʦ ʮʝʥʪʨʫ. 
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ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʉʽʜʣʦʧʦʜʽʙʥʽʩʪʴ (ʤʝʥʰʠʡ ʜʽʘʤʝʪʨ ʟ ʙʦʢʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ) 

ʉʧʨʘʮʶʚʘʥʥʷ ʥʘʧʨʷʤʥʠʭ ʩʪʘʥʠʥʠ ʟ 

ʙʦʢʫ ʧʝʨʝʜʥʴʦʾ ʙʘʙʢʠ. 

ɺʽʜʨʝʤʦʥʪʫʚʘʪʠ ʚʝʨʩʪʘʪ. 

ɹʦʯʢʦʧʦʜʽʙʥʽʩʪʴ (ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʧʦʩʝʨʝʜʠʥʽ ʚʘʣʘ) 

ɺʽʜʪʠʩʢʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽ̒ ʶ 

ʨʘʜʽʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ. 

ɿʤʝʥʰʠʪʠ ʛʣʠʙʠʥʫ ʨʽʟʘʥʥʷ. ʇʽʜ ʯʘʩ 

ʯʦʨʥʦʚʦʛʦ ʧʨʦʭʦʜʫ ʥʘʜʘʪʠ ʟʘʛʦʪʦʚʮʽ 

"ʢʦʨʩʝʪʥʦʩʪʽ", ʪʦʙʪʦ ʟʤʝʥʰʠʪʠ 

ʜʽʘʤʝʪʨ ʧʦʩʝʨʝʜʠʥʽ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ          

ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ (ʨʠʩ. 4.99). 

ʅʝʦʢʨʫʛʣʝʥʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ʇʝʨʝʢʽʩ ʧʝʨʝʜʥʴʦʛʦ ʮʝʥʪʨʫ 

ʚʥʘʩʣʽʜʦʢ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʥʽʯʥʦʛʦ 

ʰʧʠʥʜʝʣʷ. 

ʆʯʠʩʪʠʪʠ ʭʚʦʩʪʦʚʠʢ ʧʝʨʝʜʥʴʦʛʦ 

ʮʝʥʪʨʫ ʽ ʢʦʥʽʯʥʦʛʦ ʦʪʚʦʨʫ ʰʧʠʥʜʝʣʷ. 

ɹʠʪʪʷ ʰʧʠʥʜʝʣʷ ʯʝʨʝʟ 

ʩʧʨʘʮʴʦʚʘʥʽʩʪʴ ʡʦʛʦ ʧʽʜʰʠʧʥʠʢʽʚ ʘʙʦ 

ʦʩʣʘʙʣʝʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦʾ ʛʘʡʢʠ. 

ʋʩʪʘʥʦʚʠʪʠ ʧʝʨʝʜʥʽʡ ʮʝʥʪʨ ʽ 

ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʽʥʜʠʢʘʪʦʨʦʤ ʥʘ 

ʙʠʪʪʷ. ʋʩʫʥʫʪʠ ʙʠʪʪʷ ʰʧʠʥʜʝʣʷ 

(ʨʦʙʦʪʘ ʩʣʶʩʘʨʷ-ʨʝʤʦʥʪʥʠʢʘ). 

ʂʦʥʫʩʥʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ɿʤʽʱʝʥʥʷ ʦʩʽ ʮʝʥʪʨʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 

ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ. 

ʋʩʫʥʫʪʠ ʟʤʽʱʝʥʥʷ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, 

ʚʠʚʽʨʠʪʠ ʝʪʘʣʦʥʥʠʤ ʚʘʣʠʢʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʢʘʪʦʨʘ. ɿʘʩʪʦʩʦʚʫʚʘʪʠ 

ʟʤʽʱʫʚʘʥʠʡ ʟʘʜʥʽʡ ʮʝʥʪʨ. 

 
ʈʠʩ. 4.98. ʋʩʪʘʥʦʚʢʘ ʞʦʨʩʪʢʦʛʦ ʮʝʥʪʨʫ  

ʚ ʰʧʠʥʜʝʣʽ ʪʦʢʘʨʥʦʛʦ  

ʚʝʨʩʪʘʪʘ 

 
ʈʠʩ. 4.99. ʉʭʝʤʘ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ 

ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ ʧʽʜ ʯʘʩ ʦʙʪʦʯʫʚʘʥʥʷ 

ʥʝʞʦʨʩʪʢʦʛʦ ʚʘʣʘ: 

1, 2 - ʧʨʠʧʫʩʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʯʦʨʥʦʚʦʛʦ ʽ 

ʯʠʩʪʦʚʦʛʦ ʧʨʦʭʦʜʽʚ 

 

ʇʝʨʝʢʽʩ ʟʘʜʥʴʦʛʦ ʮʝʥʪʨʫ ʯʝʨʝʟ 

ʟʘʙʨʫʜʥʝʥʥʷ ʡʦʛʦ ʭʚʦʩʪʦʚʠʢʘ ʪʘ 

ʢʦʥʽʯʥʦʛʦ ʦʪʚʦʨʫ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ 

ʙʘʙʢʠ. 

 

ʉʪʘʨʘʥʥʦ ʦʯʠʩʪʠʪʠ ʭʚʦʩʪʦʚʠʢ 

ʮʝʥʪʨʫ ʽ ʢʦʥʽʯʥʫ ʨʦʟʪʦʯʢʫ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

ʇʽʜʚʠʱʝʥʘ ʩʧʨʘʮʴʦʚʘʥʽʩʪʴ ʨʽʟʮʷ 

ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʫ ʪʝʨʤʦʦʙʨʦʙʢʫ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʛʦ ʨʽʟʮʷ ʘʙʦ ʥʘʷʚʥʽʩʪʴ 

ʤʽʢʨʦʪʨʽʱʠʥ ʫ ʧʣʘʩʪʠʥʽ 

ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʨʽʟʮʷ. 

ɿʘʤʽʥʠʪʠ ʨʽʟʝʮʴ. 

ɺʝʣʠʢʠʡ ʚʠʣʽʪ ʟʘʛʦʪʦʚʢʠ ʟ 

ʢʫʣʘʯʢʦʚʦʛʦ ʧʘʪʨʦʥʘ. 

ɿʤʝʥʰʠʪʠ ʚʠʣʽʪ (ʜʠʚ. ʨʠʩ. 4.75). 

ʇʽʜʪʠʩʥʫʪʠ ʟʘʛʦʪʦʚʢʫ ʟʘʜʥʽʤ ʮʝʥʪʨʦʤ. 
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ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʂʦʥʫʩʥʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ʅʝ ʚʠʙʨʘʥʦ ʣʶʬʪ ʫ ʧʦʧʝʨʝʯʥʠʭ 

ʧʦʣʦʟʢʘʭ ʩʫʧʦʨʪʘ (ʚʽʜʪʠʩʢʫʚʘʥʥʷ 

ʧʦʣʦʟʢʽʚ). 

ɺʠʙʨʘʪʠ ʣʶʬʪ (ʜʠʚ. ʨʠʩ. 4.72, ʚ). 

 

ʇʽʜʚʠʱʝʥʘ ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ʅʠʟʴʢʘ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

(ʚ'ʷʟʢʘ ʩʪʘʣʴ, ʟʘʛʘʨʪʦʚʘʥʘ ʩʪʘʣʴ, 

ʚʜ̔ʙʽʣʝʥʠʡ ʯʘʚʫʥ ʪʦʱʦ). 

ɼʠʚ. ʟʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʦʣʽʧʰʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʦ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɼʠʚ. ʟʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʘʣʥɹʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʜʠʚ. ʧ. 4.1.3). 

ʉʧʨʘʮʴʦʚʘʥʽʩʪʴ ʨʽʟʮʷ ʧʦ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʧʝʨʝʚʠʱʫʻ ʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥ.̫ 

ʇʨʘʮʶʚʘʪʠ ʨʽʟʮʝʤ ʜʦ 

ʩʧʨʘʮʴʦʚʘʥʦʩʪʽ ʟʘʜʥʴʦʾ ʧʦʚʝʨʭʥʽ 

0,7...1,0 ʤʤ . 

ʅʘ ʨʽʟʘʣʴʥʽʡ ʢʨʦʤʮʽ ʣʝʟʘ ʻ 

ʟʘʟʫʙʣʠʥʠ. 

ʉʪʘʨʘʥʥʦ ʟʘʪʦʯʠʪʠ ʽ ʜʦʚʝʩʪʠ ʣʝʟʦ 

ʨʽʟʮʷ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʟʘʩʪʦʩʦʚʘʥʽ ʧʽʜʢʣʘʜʢʠ 

ʧʽʜ ʨʽʟʝʮʴ. ʇʝʨʝʢʽʩ ʨʽʟʮʷ. 

ɿʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʽʜʢʣʘʜʦʢ. 

ʇʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʽʜʢʣʘʜʢʠ 

(ʜʠʚ. ʨʠʩ. 4.73, ʚ). ʋʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʷ 

ʥʘ ʣʽʥʽʶ ʦʩʽ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʰʘʙʣʦʥʦʤ 

(ʜʠʚ. ʨʠʩ. 4.73, ʙ). 

ɿʘʚʠʱʝʥʠʡ ʚʠʣʽʪ ʨʽʟʮʷ. ɿʤʝʥʰʠʪʠ ʚʠʣʽʪ ʨʽʟʮʷ l  ʟ 

ʨʽʟʮʝʪʨʠʤʘʯʘ ʜʦ 1,5ʅ (ʜʠʚ. ʨʠʩ. 4.74) 

ʅʝʧʨʘʚʠʣʴʥʦ ʚʠʙʨʘʥʦ ʨʝʞʠʤ 

ʨʽʟʘʥʥʷ: ʟʘʚʠʱʝʥʦ ʧʦʜʘʯʫ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʩʣʽʜʠ ʚʽʜ ʨʽʟʮʷ, 

ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʨʽʩʪ ʥʘ ʧʝʨʝʜʥʽʡ 

ʧʦʚʝʨʭʥʽ ʣʝʟʘ. 

ɺʽʜʢʦʨʠʛʫʚʘʪʠ ʨʝʞʠʤ ʨʽʟʘʥʥʷ ʟʘ 

ʜʦʚʽʜʥʠʢʦʤ. ɿʘʣʠʰʘʪʠ ʥʘ ʯʠʩʪʦʚʠʡ 

ʨʦʙʦʯʠʡ ʭʽʜ ʧʨʠʧʫʩʢ 1ï1.5 ʤʤ. 

 

4.3. ʆʙʨʦʙʢʘ ʟʘʛʦʪʦʚʦʢ ʜʝʪʘʣʝʡ ʟ̔ ʚʥʫʪʨʽʰʥʽʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ (ʦʪʚʦʨʘʤʠ) 

 

4.3.1. ɼʝʪʘʣʽ ʟ ʦʪʚʦʨʘʤʠ. ʂʦʥʪʨʦʣʴ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʪʚʦʨʽʚ 

 

ʋ ʙʘʛʘʪʴʦʭ ʜʝʪʘʣʷʭ ʤʘʰʠʥ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʦʪʚʦʨʠ. 

ʏʝʨʝʟ ʦʪʚʦʨʠ ʜʝʪʘʣʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʛʚʠʥʪʘʤʠ ʘʙʦ ʙʦʣʪʘʤʠ. ʎʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ ʻ 

ʨʦʙʦʯʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ ʜʝʪʘʣʝʡ, ʥʘʩʦʩʽʚ, ʢʦʤʧʨʝʩʦʨʽʚ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʽ ʜʣʷ 

ʧʽʜʚʝʜʝʥʥʷ ʤʘʩʣʘ ʘʙʦ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ. ʇʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ 

ʜʦʪʨʠʤʫʁ ʪʴʩʷ ʚʠʤʦʛ ʱʦʜʦ ʾʭ ʪʦʯʥʦʩʪʽ, ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʦʩʝʡ, ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘ ʽʥ. ɿʘ ʬʦʨʤʦʶ ʮʠʣʽʥʜʨʠʯʥʽ ʦʪʚʦʨʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʣʘʜʢʽ, ʩʪʫʧʽʥʯʘʩʪʽ ʡ ʢʘʥʘʚʢʦʚʽ, ʘ ʪʘʢʦʞ ʥʘʩʢʨʽʟʥʽ ʡ ʛʣʫʭʽ (ʨʠʩ. 

4.100). 
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ʈʠʩ. 4.100. ɺʠʜʠ ʦʪʚʦʨʽʚ: 

ʘ - ʛʣʘʜʢʠʡ, ʙ - ʩʪʫʧʽʥʯʘʩʪʠʡ, ʚ - ʟ ʚʠʪʦʯʢʦʶ, 

ʛ - ʛʣʫʭʠʡ, ʜ - ʛʣʫʭʠʡ ʩʪʫʧʽʥʯʘʩʪʠʡ 

 

ɼʽʘʤʝʪʨʠ ʦʪʚʦʨʽʚ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʽʚ ʑʎ-1 ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,1 ʤʤ (ʨʠʩ. 4.101), ʐʎ-2 - ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,05 ʤʤ (ʨʠʩ. 4.102). 

ɺʠʤʽʨʶʶʯʠ ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʐʎ-2, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʚʱʠʥʫ 

ʛʫʙʦʢ ɺ. ɼʽʡʩʥʠʡ ʨʦʟʤʽʨ D = ɸ + 2ɺ, ʜʝ ɸ - ʨʦʟʤʽʨ, ʧʨʦʯʠʪʘʥʠʡ ʥʘ ʰʢʘʣʽ. 

ʆʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ 120 ʤʤ ʽ ʙʽʣʴʰʝ ʚʠʤʽʨʶʶʪʴ ʤʽʢʨʦʤʝʪʨʠʯʥʠʤ ʥʫʪʨʦʤʽʨʦʤ ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,01 ʤʤ (ʨʠʩ. 4.103). 

ɻʣʠʙʦʢʽ ʦʪʚʦʨʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ (ʥʘʧʨʠʢʣʘʜ, ʧʦʨʦʞʥʠʥʠ ʮʠʣʽʥʜʨʽʚ, 

ʜʚʠʛʫʥʽʚ) ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʥʫʪʨʦʤʽʨʘ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 

0,01 ʤʤ (ʨʠʩ. 4.104). ʅʘʩʪʨʦʶʚʘʥʥʷ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ ʨʦʟʤʽʨ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʝʪʘʣʦʥʥʠʤ ʢʽʣʴʮʝʤ ʘʙʦ ʟʘ ʥʘʙʦʨʦʤ ʤʽʨʥʠʭ ʧʣʠʪʦʢ. ʋ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʥʫʪʨʽh ʥʽʡ ʽʥʜʠʢʘʪʦʨ ʬʽʢʩʫʻ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʽ ʜʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʶ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜ ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ. 

ʋ ʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʦʪʚʦʨʠ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʙʽʯʥʠʭ ʢʘʣʽʙʨʽʚ-ʧʨʦʙʦʢ (ʨʠʩ. 4.105, ʘ). ɼʚʦʙʽʯʥʠʡ ʢʘʣʽʙʨ-ʧʨʦʙʢʘ 

ʤʘʻ ʜʚʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʮʠʣʽʥʜʨʠ: ʧʨʦʭʽʜʥʠʡ ʇʈ ̔ ʥʝʧʨʦʭʽʜʥʠʡ ʅɽ, ɦʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʙʽʣʴʰʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʽ ʥʘʡʤʝʥʰʦʤʫ ʨʦʟʤʽʨʘʤ ʦʪʚʦʨʫ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʦʪʚʦʨʽʚ ʜʽʘʤʝʪʨʘ 80 ʤʤ ʽ ʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʨʽʟʘʥʽ 

ʦʜʥʦʙʽʯʥʽ ʢʘʣʽʙʨʠ-ʧʨʦʙʢʠ (ʨʠʩ. 4.105, ʙ) ʘʙʦ ʧʣʦʩʢʽ (ʨʠʩ. 4.105, ʚ). ʊʘʢʽ ʢʘʣʽʙʨʠ-

ʧʨʦʙʢʠ ʣʝʛʢʽ, ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʦʚʘʣʴʥʽʩʪʴ ʦʪʚʦʨʫ, ʷʢʱʦ 

ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʫʚʘʪʠ ʫ ʜʚʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

ɿʘʧʘʤ'ʷʪʘʡʪʝ! ʇʝʨʝʜ ʢʦʥʪʨʦʣʝʤ ʦʪʚʽʨ ʦʯʠʱʘʶʪʴ ʚʽʜ ʩʪʨʫʞʢʠ ʽ 

ʧʨʦʪʠʨʘʶʪʴ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ. 
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ʈʠʩ. 4.101. ʉʭʝʤʘ ʢʦʥʪʨʦʣʶ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʫ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʐʎ-1 
 

ʈʠʩ. 4.102. ʉʭʝʤʘ ʢʦʥʪʨʦʣʶ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʫ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʐʎ-2 

 

ʂʘʣʽʙʨʠ-ʧʨʦʙʢʠ ʟʙʝʨʽʛʘʶʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʘʙʦ ʫʢʣʘʜʘʶʪʴ ʥʘ 

ʧʘʥʝʣʷʭ ʽʟ ʧʽʥʦʧʣʘʩʪʫ. ʂʘʣʽʙʨʠ ʧʦʪʨʽʙʥʦ ʦʙʝʨʽʛʘʪʠ ʚʽʜ ʜʦʪʦʨʢʫʚʘʥʥʷ ʜʦ 

ʤʝʪʘʣʝʚʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʚʽʜ ʧʘʜʽʥʥʷ. 

 

 
 

ʈʠʩ. 4.103. ʄʽʢʨʦʤʝʪʨʠʯʥʠʡ 

ʥʫʪʨʦʤʽʨ  

(çʤʽʢʨʦ ʰʪʠʭʤʘʩè): ʘ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ: 1 - 

ʥʝʨʫʭʦʤʘ ʧ'ʷʪʢʘ; 2 - ʩʪʦʧʦʨ; 3 - ʩʪʝʙʣʦ ʟ 

ʦʩʥʦʚʥʦʶ ʤʽʣʽʤʝʪʨʦʚʦʶ ʰʢʘʣʦʶ; 4 - 

ʙʘʨʘʙʘʥ ʟʽ ʰʢʘʣʦʶ, ʮʽʥʘ ʧʦʜʽʣʢʠ 0,01 ʤʤ;  

5 - ʨʫʭʦʤʘ ʧ'ʷʪʢʘ;  

6 - ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ:  

ʇ - ʧʨʘʚʠʣʥɹʦ; ʅ - ʥʝʧʨʘʚʠʣʴʥʦ 

 
 

ʈʠʩ. 4.104. ɯʥʜʠʢʘʪʦʨʥʠʡ ʥʫʪʨʦʤʽʨ: 

ʘ - ʩʭʝʤʘ ʢʦʥʪʨʦʣʶ ʦʪʚʦʨʫ;  

ʙ - ʚʘʞʽʣʴʥʠʡ ʤʝʭʘʥʽʟʤ; 1 - ʱʫʧ;  

2 - ʰʪʘʥʛʘ; 3 - ʽʥʜʠʢʘʪʦʨ; 4 - ʢʦʨʦʙʢʘ 

ʚʘʞʝʣʷ; 5 - ʛʚʠʥʪ ʧʦʧʝʨʝʜʥʴʦʾ ʥʘʣʘʜʢʠ; 6 - 

ʚʘʞʽʣʴ; 7 - ʰʪʦʢ 
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ʈʠʩ. 4.105. ɻʨʘʥʠʯʥʽ 

 ʢʘʣʽʙʨʠ-ʧʨʦʙʢʠ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʦʪʚʦʨʽʚ:  

ʘ - ʜʚʦʙʽʯʥʠʡ, ʙ - ʦʜʥʦʙʽʯʥʠʡ;  

ʚ ï ʧʣʦʩʢʠʡ 

 

 

 

4.3.2. ʉʚʝʨʜʣʘ 

 

ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʻ ʩʧʽʨʘʣʴʥʝ (ʛʚʠʥʪʦʚʝ) ʩʚʝʨʜʣʦ 

(ʨʠʩ. 4.106). ʉʚʝʨʜʣʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ, ʰʠʡʢʠ ʪʘ ʭʚʦʩʪʦʚʠʢʘ, 

ʊʦʨʝʮʴ ʩʚʝʨʜʣʘ, ʥʘ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ ʜʚʽ ʨʽʟʘʣʴʥʽ ʢʨʦʤʢʠ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʨʽʟʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ. 

ʈʦʙʦʯʫ ʯʘʩʪʠʥʫ ʩʚʝʨʜʣʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ, ʘ ʰʠʡʢʫ 

ʪʘ ʭʚʦʩʪʦʚʠʢ - ʽʟ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ: ʮʽ ʝʣʝʤʝʥʪʠ ʟ'ʻʜʥʫʶʪʴ ʟʚʘʨʶʚʘʥʥʷʤ ɼʨʽʙʥʽ ʞ 

ʩʚʝʨʜʣʘ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʩʫʮʽʣʴʥʠʤʠ. 

ʅʘ ʨʦʙʦʯʽʡ ʯʘʩʪʠʥʽ ʩʚʝʨʜʣʘ ʻ ʜʚʘ ʩʧʽʨʘʣʴʥʠʭ ʧʝʨʘ, ʟ'ʻʜʥʘʥʽ ʧʝʨʝʤʠʯʢʦʶ. 

ʅʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʰʣʽʬʫʶʪʴ ʚʫʟʝʥʴʢʽ ʥʘʧʨʷʤʥʽ ʩʪʨʽʯʢʠ. ʄʽʞ ʧʝʨʘʤʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʩʧʽʨʘʣʴʥʽ ʩʪʨʫʞʢʦʚʽ ʢʘʥʘʚʢʠ. ʆʜʥʘ ʟʽ ʩʪʽʥʦʢ ʢʘʥʘʚʢʠ ʫʪʚʦʨʶʻ 

ʧʝʨʝʜʥʶ ʧʦʚʝʨʭʥʶ ʨʽʟʘʣʴʥʦʛʦ ʢʣʠʥʘ ʩʚʝʨʜʣʘ. ʂʘʥʘʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʽʜʚʝʜʝʥʥʷ ʩʪʨʫʞʢʠ ʟ ʦʪʚʦʨʫ ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʄʆʈ. ʂʫʪ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʠʭ 

ʢʘʥʘʚʦʢ ʜʦ ʦʩʽ ʩʚʝʨʜʣʘ w = 20ï30Á. ʊʦʨʮʽ ʧʝʨ ʟʘ ʨʽʟʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʟʠʚʘʶʪʴʩʷ ʟʘʪʠʣʢʘʤʠ. ʅʘ ʧʝʨʝʪʠʥʽ ʟʘʪʠʣʢʽʚ ʟ ʧʝʨʝʤʠʯʢʦʶ ʻ ʧʦʧʝʨʝʯʥʘ 

ʢʨʦʤʢʘ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʫʪ y = 55Á ʟ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ. 

ʉʚʝʨʜʣʦ, ʢʫʪ ʤʽʞ ʨʽʟʘʣʴʥʠʤʠ ʢʨʦʤʢʘʤʠ ʷʢʦʛʦ 2j = 118ï120Á, ʧʨʠʟʥʘʯʝʥʝ 

ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽ ʪʘ ʯʘʚʫʥʫ. ʆʙʨʦʙʣʝʥʥʷ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʚʝʨʜʣʘʤʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʟʘʪʦʯʢʦʶ, ʟʥʘʯʝʥʥʷ ʢʫʪʘ 2j ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, 

ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ (ʨʠʩ. 4.107). 
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ʈʠʩ. 4.106. ʏʘʩʪʠʥʠ ʡ ʝʣʝʤʝʥʪʠ 

ʩʧ̔ʨʘʣʴʥʦʛʦ ʩʚʝʨʜʣʘ: 

y - ʢʫʪ ʥʘʭʠʣʫ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ; w - 

ʢʫʪ ʥʘʭʠʣʫ ʩʪʨʫʞʢʦʚʦʾ ʢʘʥʘʚʢʠ; 2j - ʢʫʪ 

ʧʨʠ ʚʝʨʰʠʥʽ 

 
ʈʠʩ. 4.107. ʉʚʝʨʜʣʘ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ 

ʟʘʪʦʯʢʦʶ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ: 

ʘ - ʪʚʝʨʜʦʛʦ ʯʘʚʫʥʫ ʡ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ; ʙ - 

ʣʝʛʢʠʭ ʩʧʣʘʚʽʚ; ʚ - ʧʣʘʩʪʤʘʩ 

 

 

ɿʘʪʠʣʢʘʤ ʩʚʝʨʜʣʘ ʧʽʜ ʯʘʩ ʟʘʪʦʯʫʚʘʥʥʷ ʥʘʜʘʶʪʴ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʬʦʨʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʠʡ ʟʘʜʥʽʡ ʢʫʪ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ. ɼʣʷ 

ʪʘʢʦʛʦ ʟʘʪʦʯʫʚʘʥʥʷ ʩʚʝʨʜʣʦ ʧʨʠʪʠʩʢʘʶʪʴ ʜʦ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʡ ʦʜʥʦʯʘʩʥʦ 

ʚʦʜʷʪʴ ʥʠʤ ʧʦ ʜʫʟʽ ʢʦʣʘ (ʨʠʩ. 4.108, ʘ). 

 
ʈʠʩ. 4.108. ɿʘʪʦʯʫʚʘʥʥʷ ʩʚʝʨʜʣʘ: 

ʘ - ʥʘ ʪʦʯʠʣʽ; ʙ - ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʩʚʝʨʜʣʦʟʘʛʦʩʪʨʶʚʘʣʴʥʦʤʫ 

 ʚʝʨʩʪʘʪʽ; 1 - ʰʢʽʚ; 2 - ʰʘʙʣʦʥ; 3 - ʩʚʝʨʜʣʦ 

 

ɺʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʝ ʡ ʪʦʯʥʝ ʟʘʪʦʯʫʚʘʥʥʷ ʩʚʝʨʜʝʣ ʟʜʽʡʩʥʶʶʪʴ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʚʝʨʜʣʦʟʘʛʦʩʪʨʶʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ (ʨʠʩ. 4.108, ʙ). ʇʽʜ ʯʘʩ 

ʟʘʪʦʯʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʰʘʙʣʦʥʘʤʠ ʢʦʥʪʨʦʣʶʶʪʴ ʢʫʪ 2j - ʢʫʪ ʥʘ 

ʨʽʟʘʣʴʥʦʤʫ ʢʣʠʥʽ, ʷʢʠʡ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ 60Á, ʽ ʢʫʪ ʥʘʭʠʣʫ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ 

(y = 55Á), ʘ ʪʘʢʦʞ ʜʦʚʞʠʥʫ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ (ʨʠʩ. 4.109). 
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ʈʠʩ. 4.109. ʉʭʝʤʘ ʢʦʥʪʨʦʣʶ  

ʛʝʦʤʝʪʨʽʾ ʩʚʝʨʜʣʘ ʰʘʙʣʦʥʘʤʠ 

 
 

 

 

 

 

ʈʠʩ. 4.110. ʌʦʨʤʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ  

ʧʽʜʪʦʯʫʚʘʥʥʷ ʩʚʝʨʜʣʘ: 

ʘ - ʦʜʠʥʘʨʥʘ ʟ ʧʽʜʪʦʯʝʥʦʶ  

ʧʝʨʝʤʠʯʢʦʶ (ʬʦʨʤʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʧʽʜʪʦʯʫʚʘʥʥʷ ʅʇ); ʙ -  ʧʦʜʚʽʡʥʘ ʟ ʧʽʜʪʦʯʝʥʦʶ 

ʧʝʨʝʤʠʯʢʦʶ (ʬʦʨʤʘ ʜʦʜʘʪʢʦʚʦʛʦ 

ʧʽʜʪʦʯʫʚʘʥʥʷ ɼʇ) 
 

 

ʑʦʙ ʟʤʝʥʰʠʪʠ ʦʧʽʨ ʨʽʟʘʥʥʶ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ, ʩʚʝʨʜʣʘ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 

12 ʤʤ ʧʽʜʪʦʯʫʶʪʴ ʧʦ ʧʝʨʝʤʠʯʮʽ ʚʫʟʴʢʠʤ ʰʣʽʬʫʚʘʣʥɹʠʤ ʢʨʫʛʦʤ (ʬʦʨʤʘ ʅʇ ʥʘ 

ʨʠʩ. 4.110, ʘ). ɼʽʣʷʥʢʠ ʨʽʟʘʣʴʥʠʭ ʢʨʦʤʦʢ ʥʘ ʧʝʨʠʬʝʨʽʾ ʩʚʝʨʜʣʘ ʧʨʘʮʶʶʪʴ ʚ 

ʫʤʦʚʘʭ ʥʘʡʚʠʱʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ, ʘʣʝ ʯʝʨʝʟ ʥʝʚʝʣʠʢʫ ʤʘʩʫ ʧʦʛʘʥʦ ʚʽʜʚʦʜʷʪʴ 

ʪʝʧʣʦ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʝʨʝʛʨʽʚʘʥʥʷ ʩʚʝʨʜʣʘ ʽ ʥʘʚʽʪʴ ʟʘʢʣʠʥʶʚʘʥʥʷ ʡʦʛʦ ʚ 

ʦʪʚʦʨʽ. ʇʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʨʦʙʦʪʠ ʩʚʝʨʜʣʘ ʟ ʚʝʣʠʢʠʤ ʜʽʘʤʝʪʨʦʤ ʜʦʩʷʛʘʶʪʴ 

ʧʦʜʚʽʡʥʠʤ ʟʘʪʦʯʫʚʘʥʥʷʤ ʟʘʪʠʣʢʽʚ (ʬʦʨʤʘ ɼʇ ʥʘ ʨʠʩ. 4.110, ʙ). ʇʦʻʜʥʘʥʥʷ 

ʧʦʜʚʽʡʥʦʛʦ ʟʘʪʦʯʫʚʘʥʥʷ ʟ ʧʽʜʪʦʯʫʚʘʥʥʷʤ ʧʝʨʝʤʠʯʢʠ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʩʚʝʨʜʣʘ 

ʚʜʚʽʯʽ. 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʣʘʤʘʥʥʷ ʩʪʨʫʞʢʠ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ ʚ'ʷʟʢʠʭ 

ʩʪʘʣʝʡ, ʥʘ ʟʘʪʠʣʢʘʭ ʩʚʝʨʜʝʣ ʘʙʦ ʧʦ ʜʥʫ ʩʪʨʫʞʢʦʚʠʭ ʢʘʥʘʚʦʢ (ʨʠʩ. 4.111) 

ʚʠʰʣʽʬʦʚʫʶʪʴ ʥʝʛʣʠʙʦʢʽ (ʜʦ 2 ʤʤ) ʩʪʨʫʞʢʦʣʘʤʥʽ ʢʘʥʘʚʢʠ. 

ʉʚʝʨʜʣʽʥʥʷ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʥʫʶʪʴ ʩʚʝʨʜʣʘʤʠ, ʦʩʥʘʱʝʥʠʤʠ 

ʧʣʘʩʪʠʥʢʦʶ ʘʙʦ ʢʦʨʦʥʢʦʶ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ (ʨʠʩ. 4.112). ʊʚʝʨʜʦʩʧʣʘʚʥʽ 

ʩʚʝʨʜʣʘ ʜʘ̔ʤʝʪʨʦʤ ʜʦ 8 ʤʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʫʮʽʣʴʥʠʤʠ ʡ ʫʧʘʶʶʪʴ ʾʭ ʫ ʩʪʘʣʝʚʠʡ 

ʭʚʦʩʪʦʚʠʢ (ʨʠʩ. 4.113). 

ɿʘʢʨʽʧʣʶʶʪʴ ʩʚʝʨʜʣʘ ʚ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʘʙʦ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʜʝʨʞʘʚʮʽ ʟʘ 

ʭʚʦʩʪʦʚʠʢ, ʷʢʠʡ ʤʦʞʝ ʤʘʪʠ ʷʢ ʮʠʣʽʥʜʨʠʯʥʫ, ʪʘʢ ʽ ʢʦʥʽʯʥʫ ʬʦʨʤʫ. ʂʦʥʽʯʥʽ 

ʭʚʦʩʪʦʚʠʢʠ ʚʠʢʦʥʫʶʪʴ ʟʘ ʩʪʘʥʜʘʨʪʦʤ (ʢʦʥʫʩʠ ʄʦʨʟʝ ˉ 1ï5, ʾʭ ʨʦʟʤʽʨʠ 

ʧʦʜʘʶʪʴʩʷ ʚ ʜʦʚʽʜʥʠʢʫ), ʢʫʪ ʧʦʭʠʣʫ ʢʦʥʫʩʘ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 1Á26', ʱʦ ʟʘʧʦʙʽʛʘʻ ʾʭ 

ʧʨʦʢʨʫʯʫʚʘʥʥʶ. ʗʢʱʦ ʨʦʟʤʽʨ ʢʦʥʫʩʘ ʭʚʦʩʪʦʚʠʢʘ ʩʚʝʨʜʣʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʨʦʟʤʽʨʫ (ʥʦʤʝʨʘ) ʢʦʥʫʩʥʦʛʦ ʦʪʚʦʨʫ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʝʨʝʭʽʜʥʽ ʚʪʫʣʢʠ (ʨʠʩ. 4.114). 
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ʈʠʩ. 4.111. ʉʪʨʫʞʢʦʣʘʤʥʽ ʢʘʥʘʚʢʠ  

ʩʚʝʨʜʣʘ ʥʘ ʧʦʚʝʨʭʥʷʭ: ʘ - ʟʘʜʥʽʡ;  

ʙ - ʧʝʨʝʜʥʽʡ 

 
ʈʠʩ. 4.113. ʊʚʝʨʜʦʩʧʣʘʚʥʝ ʩʫʮʽʣʴʥʝ ʩʧʽʨʘʣʴʥʝ 

ʩʚʝʨʜʣʦ: ʘ - ʢʨʝʩʣʝʥʥʷ;  

ʙ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; 1 - ʮʽʣʽʩʥʘ ʪʚʝʨʜʦʩʧʣʘʚʥʘ 

ʩʧʽʨʘʣʴʥʘ ʢʦʨʦʥʢʘ;  

2 - ʦʧʨʘʚʢʘ 

 
ʈʠʩ. 4.112. ʊʚʝʨʜʦʩʧʣʘʚʥʽ ʩʚʝʨʜʣʘ: 

ʘ - ʟ ʫʧʘʷʥʦʶ ʧʣʘʩʪʠʥʢʦʶ; ʙ - ʟ 

ʧʨʠʧʘʷʥʦʶ ʢʦʨʦʥʢʦʶ; ʚ - ʩʫʮʽʣʴʥʝ 

ʪʚʝʨʜʦʩʧʣʘʚʥʝ: 1 - ʨʦʙʦʯʘ ʯʘʩʪʠʥʘ, 2 - 

ʭʚʦʩʪʦʚʠʢ 

 
ʈʠʩ. 4.114. ɿʘʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʣʘ ʯʝʨʝʟ 

ʧʝʨʝʭʽʜʥʫ ʚʪʫʣʢʫ: 

1 ï ʩʚʝʨʜʣʦ; 2 - ʧʝʨʝʭʽʜʥʘ ʚʪʫʣʢʘ;  

3 - ʧʽʥʦʣʴ; 4 - ʛʚʠʥʪ ʧʽʥʦʣʽ 

 
 

ʉʚʝʨʜʣʘ ʽʟ ʮʠʣʽʥʜʨʠʯʥʠʤʠ 

ʭʚʦʩʪʦʚʠʢʘʤʠ ʟʘʢʨʽʧʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʚʝʨʜʣʠʣʴʥʦʛʦ ʧʘʪʨʦʥʘ (ʨʠʩ. 4.115): ʫ 

ʩʢʽʩʥʠʭ ʧʘʟʘʭ ʢʦʨʧʫʩʫ 4 ʧʘʪʨʦʥʘ ʻ ʪʨʠ 

ʢʫʣʘʯʢʠ 1 ʽʟ ʟʦʚʥʽʥhʴʦʶ ʨʽʟʴʙʦʶ. ʅʘ ʨʽʟʴʙʫ 

ʥʘʛʚʠʥʯʫʻʪʴʩʷ ʛʘʡʢʘ 2, ʟʚ'ʷʟʘʥʘ ʟ ʦʙʝʨʪʦʚʦʶ 

ʦʙʦʡʤʦʶ 3, ʟʫʙʯʘʩʪʠʤ ʢʣʶʯʝʤ, ʷʢʠʡ 

ʚʩʪʘʚʣʷʶʪʴ ʚ ʦʪʚʽʨ ʢʦʨʧʫʩʫ. ɻʘʡʢʘ, ʜʽʶʯʠ ʥʘ 

ʨʽʟʴʙʫ ʢʫʣʘʯʢʽʚ, ʧʨʠʤʫʰʫʻ ʾʭ 

ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʧʦ ʩʢʽʩʥʠʭ ʧʘʟʘʭ ʢʦʨʧʫʩʫ ʽ 

ʧʨʠ ʮʴʦʤʫ ʩʭʦʜʠʪʠʩʷ, ʟʘʢʨʽʧʣʶʶʯʠ ʩʚʝʨʜʣʦ, 

ʘʙʦ ʞ ʨʦʟʭʦʜʠʪʠʩʷ, ʟʚʽʣʴʥʷʶʯʠ ʡʦʛʦ. 

 
 

 

 

ʈʠʩ. 4.115. ʇʘʪʨʦʥ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʩʚʝʨʜʣʘ:  

ʘ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ - ʨʦʟʨʽʟ: 1 ï 

ʢʫʣʘʯʦʢ; 2 - ʢʽʣʴʮʝ (ʛʘʡʢʘ) ʟ ʨʽʟʴʙʦʶ; 3 

- ʦʙʦʡʤʘ; 4 - ʢʦʨʧʫʩ; 5 - ʭʚʦʩʪʦʚʠʢ; ʚ - 

ʢʣʶʯ 
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4.3.3. ʇʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ 

 
ʇʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʩʚʝʨʜʣʦ, ʟʘʢʨʽʧʣʝʥʝ ʚ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʧʦʜʘʶʪʴ ʜʦ ʜʝʪʘʣʽ, ʱʦ ʢʨʽʧʠʪʴʩʷ ʚ ʧʘʪʨʦʥʽ, ʚʨʫʯʥʫ ʦʙʝʨʪʘʶʯʠ 
ʤʘʭʦʚʠʯʦʢ - ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʚʘʞʝʣʽʚ (ʨʠʩ. 4.116). ɼʣʷ ʚʝʨʩʪʘʪʘ ʂɸ-
280 ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʽʥʥʷ ʧʦ ʩʪʘʣʽ ʩʪʘʥʦʚʠʪʴ 25 ʤʤ, ʧʦ ʯʘʚʫʥʫ - 28 
ʤʤ. ʇʨʦʪʝ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʨʫʯʥʦʶ ʧʦʜʘʯʝʶ ʻ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʤ ʽ ʧʦʪʨʝʙʫʻ 
ʟʥʘʯʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʟʫʩʠʣʣʷ ʪʦʢʘʨʷ. ʊʦʤʫ ʜʦ ʢʦʤʧʣʝʢʪʽʚ ʜʝʷʢʠʭ ʩʫʯʘʩʥʠʭ 
ʚʝʨʩʪʘʪʽʚ (ʥʘʧʨʠʢʣʘʜ, 16ʂ20, ʂɸ-280) ʜʦʜʘʶʪʴ ʩʧʝʮʽʘʣʴʥʫ ʜʝʨʞʘʚʢʫ ʜʣʷ 
ʩʚʝʨʜʝʣ, ʷʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʦʜʥʽʡ ʟ ʧʦʟʠʮʽʡ ʨʽʟʮʝʪʨʠʤʘʯʘ (ʨʠʩ. 4.117). ʆʩʽ 
ʩʚʝʨʜʣʘ ʪʘ ʰʧʠʥʜʝʣʷ ʩʫʤʽʱʘʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ 
ʜʦ ʚʽʟʠʨʘ ʟ ʨʠʩʢʦʶ ʥʘ ʢʘʨʝʪʮʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʾ ʜʝʨʞʘʚʢʠ ʟʜʽʡʩʥʶʶʪʴ 
ʘʚʪʦʤʘʪʠʯʥʫ ʧʦʜʘʯʫ ʩʚʝʨʜʣʘ. 

 
ʈʠʩ. 4.116. ʉʚʝʨʜʣʽʥʥʷ ʥʘ  

ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʦʜʘʯʝʶ 

ʚʨʫʯʥʫ: 1- ʟʘʜʥʷ ʙʘʣʢʘ; 2 ï ʩʚʝʨʜʣʦ;  

3 - ʟʘʛʦʪʦʚʢʘ 

 
ʈʠʩ. 4.117. ɼʝʨʞʘʚʢʘ ʜʣʷ ʩʪʝʨʞʥʝʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ (ʚʝʨʩʪʘʪ ʂɸ-280): 

1 ï ʜʝʨʞʘʚʢʘ; 2 - ʩʪʦʧʦʨʥʠʡ ʛʚʠʥʪ ʚʪʫʣʢʠ; 3 

- ʚʪʫʣʢʘ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ ʢʦʥʫʩʥʠʤ 

ʦʪʚʦʨʦʤ; 4 - ʭʚʦʩʪʦʚʠʢ ʽʥʩʪʨʫʤʝʥʪʘ; 5 - 

ʨʟ̔ʮʝʪʨʠʤʘʯ 

 
ʅʘʜ ʧʘʟʦʤ ʨʽʟʮʝʪʨʠʤʘʯʘ, ʚ ʷʢʦʤʫ 

ʟʘʢʨʽʧʣʶʶʪʴ ʜʝʨʞʘʚʢʫ, ʩʪʘʚʣʷʪʴ ʤʽʪʢʫ, ʜʣʷ 

ʪʦʛʦ ʱʦʙ ʥʘʜʘʣʽ ʜʝʨʞʘʚʢʫ ʟʘʚʞʜʠ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʮʽʡ ʧʦʟʠʮʽʾ, ʟʘʙʝʟʧʝʯʫʯʁʠ 

ʥʝʦʙʭʽʜʥʫ ʩʧʽʚʚʽʩʥʽʩʪʴ. 

ʇʦʜʽʙʥʫ ʜʝʨʞʘʚʢʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʽ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ. 

ɼʝʷʢʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʧʨʠʚ'ʷʟʫʚʘʥʥʷ ʩʫʧʦʨʪʘ ʜʦ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

ʇʽʩʣʷ ʪʘʢʦʛʦ ʧʨʠʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʥʷ ʙʘʙʢʘ 

ʨʘʟʦʤ ʟʽ ʩʚʝʨʜʣʦʤ ʨʫʭʘʪʠʤʝʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʣʽʜ ʟʘ ʩʫʧʦʨʪʦʤ (ʨʠʩ. 4.118). 
ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʤʽʱʝʥʥʶ ʩʚʝʨʜʣʘ, ʥʘ ʧʦʯʘʪʢʫ ʩʚʝʨʜʣʽʥʥʷ ʪʦʨʝʮʴ 

ʟʘʛʦʪʦʚʢʠ ʟʘʩʚʝʨʜʣʶʶʪʴ ʢʦʨʦʪʢʠʤ ʩʚʝʨʜʣʦʤ (ʨʠʩ. 4.119), ʜʽʘʤʝʪʨ ʷʢʦʛʦ 
ʧʝʨʝʚʠʱʫʻ ʨʦʟʤʨ̔ʠ ʦʪʚʦʨʽʚ, ʱʦ ʤʘʶʪʴ ʧʨʦʩʚʝʨʜʣʶʚʘʪʠʩʷ. ɺʘʞʣʠʚʦ, ʱʦʙ ʧʝʨʝʜ 
ʩʚʝʨʜʣʽʥʥʷʤ ʪʦʨʝʮʴ ʟʘʛʦʪʦʚʢʠ ʙʫʚ ʧʽʜʨʽʟʘʥʠʡ, ʪʦʙʪʦ ʱʦʙ ʡʦʛʦ ʧʦʚʝʨʭʥʷ ʙʫʣʘ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʦʩʽ. 

ʈʠʩ. 4.118. ʉʭʝʤʘ ʧʨʠʚ'ʷʟʫʚʘʥʥʷ ʩʫʧʦʨʪʘ 

ʜʦ ʟʘʜʥʴʦʾ ʙʘʙʢʠ: 1 - ʧʦʧʝʨʝʯʥʽ ʧʦʣʦʟʢʠ 

ʩʫʧʦʨʪʘ; 2 - ʟʘʤʦʢ ʢʘʨʝʪʢʠ ʩʫʧʦʨʪʘ; 3 - 

ʟʘʜʥʷ ʙʘʙʢʘ;  

4 - ʟʘʤʦʢ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 
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ʆʭʦʣʦʜʥʘ ʨʽʜʠʥʘ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ ʥʘ 
ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʦʜʘʻʪʴʩʷ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʦʪʚʽʨ, ʱʦ ʦʙʨʦʙʣʷʻʪʩɹʷ. 
ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʷʢʠʭ ʩʚʝʨʜʝʣ ʧʝʨʝʜʙʘʯʝʥʽ 
ʚʥʫʪʨʽʰʥʽ ʢʘʥʘʣʠ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ 

ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʜʦ ʣʝʟ ʩʚʝʨʜʣʘ. ʊʘʢʝ ʩʚʝʨʜʣʦ ʢʨʽʧʠʪʴʩʷ ʫ 
ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʘʪʨʦʥʽ, ʢʫʜʠ ʥʘʜʭʦʜʠʪʴ 
ʨʽʜʠʥʘ ʚʽʜ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 
ʚʝʨʩʪʘʪʘ - ʯʝʨʝʟ ʥʘʩʦʩ ʘʙʦ ʪʨʫʙʦʧʨʦʚʽʜ 
(ʨʠʩ. 4.120). 

ɿʘʜʘʥʫ ʜʦʚʞʠʥʫ ʩʚʝʨʜʣʽʥʥʷ (ʛʣʠʙʠʥʫ 
ʦʪʚʦʨʫ) ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʧʦʜʽʣʢʘʤʠ ʥʘ 
ʧʽʥʦʣʽ ʘʙʦ ʟʘ ʢʨʝʡʜʷʥʦʶ ʤʽʪʢʦʶ ʥʘ ʩʚʝʨʜʣʽ, 
ʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʤʝʞʫʚʘʣʴʥʦʾ 
ʚʪʫʣʢʠ (ʨʠʩ. 4.121, ʘ) ʯʠ ʽʥʜʠʢʘʪʦʨʘ (ʨʠʩ. 
4.121, ʙ), ʷʢʠʡ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʥʘ ʧʽʥʦʣʽ 
ʟʘʜʥʴʦʾ ʙʘʙʢʠ. ɯʥʜʠʢʘʪʦʨ ʥʘʩʪʨʦʶʶʪʴ ʟʘ 
ʝʪʘʣʦʥʥʦʶ ʜʝʪʘʣʣʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʪʦʯʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʛʣʠʙʠʥʠ ʦʪʚʦʨʫ ʜʦ 
0,01 ʤʤ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ 
ʩʚʝʨʜʣʠʪʠ ʛʣʠʙʦʢʽ ʦʪʚʦʨʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʜʽʘʤʝʪʨ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ 
(ʥʘʧʨʠʢʣʘʜ, ʥʘʩʢʨʽʟʥʠʡ ʦʩʴʦʚʠʡ ʦʪʚʽʨ ʫ ʰʧʠʥʜʝʣʽ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ, ʦʩʴʦʚʽ 
ʦʪʚʦʨʠ ʚ ʧʨʦʢʘʪʥʠʭ ʚʘʣʢʘʭ). ʎʝ ʪʘʢ ʟʚʘʥʝ ʛʣʠʙʦʢʝ ʩʚʝʨʜʣʽʥʥʷ. ɼʣʷ ʩʚʝʨʜʣʽʥʥʷ 
ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʩʦʙʣʠʚʽ ʩʚʝʨʜʣʘ: ʛʘʨʤʘʪʥʽ, ʰʥʝʢʦʚʽ ʪʘ 
ʯʦʪʠʨʴʦʭʩʪʨ̔ʯʢʦʚʽ. 

ɻʘʨʤʘʪʥʝ ʩʚʝʨʜʣʦ (ʨʠʩ. 4.122, ʘ) 
ʟʨʫʯʥʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʚ ʦʪʚʽʨ ʟʘʚʜʷʢʠ 
ʚʝʣʠʢʽʡ ʧʦʚʝʨʭʥʽ ʩʪʠʢʘʥʥʷ ʡʦʛʦ ʩʧʠʥʢʠ ʟ 
ʦʙʨʦʙʣʚʁʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʦʪʚʦʨʫ. 

ʄʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʥʘ ʨʽʜʠʥʘ, ʱʦ ʚʽʜ 
ʥʘʩʦʩʘ ʥʘʜʭʦʜʠʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʡ 
ʧʘʪʨʦʥ, ʘ ʟʚʽʜʪʠ - ʥʘʩʢʨʽʟʥʠʤ ʢʘʥʘʣʦʤ ʫ 
ʩʚʝʨʜʣʽ ʜʦ ʨʽʟʘʣʴʥʦʾ ʢʨʦʤʢʠ, 
ʦʭʦʣʦʜʞʫʻ ʾʾ ʽ ʧʨʠʤʫʩʦʚʦ ʚʠʜʘʣʷʻ 
ʩʪʨʫʞʢʫ. 

ʐʥʝʢʦʚʝ ʩʚʝʨʜʣʦ (ʨʠʩ. 4.122, ʙ) ʤʘʻ ʢʨʫʪʽ ʩʧʽʨʘʣʴʥʽ ʢʘʥʘʚʢʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʩʪʠʢʘʥʥʷ ʟ ʦʪʚʦʨʦʤ ʥʘʧʨʷʤʥʠʭ ʩʪʨʽʯʦʢ ʥʘ 
ʩʧʠʥʢʘʭ ʡʦʛʦ ʧʝʨʠʤʝʪʨʘ. 

ʏʦʪʠʨʠ ʦʜʥʘʢʦʚʽ ʩʪʨʽʯʢʠ ʯʦʪʠʨʴʦʭʩʪʨʽʯʢʦʚʦʛʦ ʩʚʝʨʜʣʘ (ʨʠʩ. 4.122, ʚ) 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʣʴʰʝʥʝ ʡ ʨʽʚʥʦʤʽʨʥʝ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʚʽʜ ʩʚʝʨʜʣʘ, ʘ ʪʘʢʦʞ 
ʥʘʜʽʡʥʝ ʥʘʧʨʷʤʣʝʥʥʷ ʩʚʝʨʜʣʘ ʚ ʦʪʚʽʨ. 

 

ʈʠʩ. 4.119. ɿʘʩʚʝʨʜʣʶʚʘʥʥʷ ʪʦʨʮʷ 
ʟʘʛʦʪʦʚʢʠ 

 
ʈʠʩ. 4.120. ʉʚʝʨʜʣʦ ʟ ʚʥʫʪʨʽʰʥʽʤʠ 

ʢʘʥʘʣʘʤʠ ʧʽʜʚʝʜʝʥʥʷ ʦʭʦʣʦʜʥʦʾ ʨʽʜʠʥʠ: ʘ - 
ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ;  

ʙ -  ʩʭʝʤʘ ʢʨʽʧʣʝʥʥʷ ʩʚʝʨʜʣʘ ʫ ʩʧʝʮʽʘʣʴʥʦʤʫ 
ʧʘʪʨʦʥʽ; 1 ï ʩʚʝʨʜʣʦ;  

2 ï ʧʘʪʨʦʥ;  
3 - ʰʣʘʥʛ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʄʆʈ;  

4 - ʧʽʥʦʣʴ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 

ʈʠʩ. 4.121. ʂʦʥʪʨʦʣʴ ʛʣʠʙʠʥʠ ʦʪʚʦʨʫ ʧʽʜ ʯʘʩ 
ʩʚʝʨʜʣʽʥʥʷ: ʘ - ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʤʝʞʫʚʘʣʴʥʦʾ  

ʚʪʫʣʢʠ; ʙ - ʟʘ  
ʽʥʜʠʢʘʪʦʨʦʤ 
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ʈʠʩ. 4.122. ʉʚʝʨʜʣʘ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ:  

ʘ ï ʛʘʨʤʘʪʥʝ; ʙ ï ʰʥʝʢʦʚʝ; ʚ - ʯʦʪʠʨɹʦʭʩʪʨʽʯʢʦʚʝ 

 

ʇʽʜʚʠʱʝʥʫ ʞʦʨʩʪʢʽʩʪʴ ʤʘʶʪʴ ʩʚʝʨʜʣʘ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʟʽ 

ʩʪʦʚɦ ʝʥʠʤʠ ʧʝʨʝʤʠʯʢʘʤʠ ʚ ʙʽʢ ʭʚʦʩʪʦʚʠʢʘ (ʨʠʩ. 4.123). 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʤʽʱʝʥʥʶ ʩʚʝʨʜʣʘ ʧʽʜ ʯʘʩ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʦʯʠʱʝʥʥʷ ʡʦʛʦ ʚʽʜ ʩʪʨʫʞʢʠ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʽʥʩʪʨʫʤʝʥʪ ʧʦʪʨʽʙʥʦ ʯʘʩ ʚʽʜ 

ʯʘʩʫ ʚʠʚʦʜʠʪʠ ʟ ʦʪʚʦʨʫ. ɻʣʠʙʠʥʘ ʦʪʚʦʨʫ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʚʽʜʨʽʟʢʠ, ʜʦʚʞʠʥʘ ʷʢʠʭ 

ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʦʪʠʨʴʦʭ ʜʽʘʤʝʪʨʽʚ ʩʚʝʨʜʣʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʽʘʤʝʪʨ ʩʚʝʨʜʣʘ 

ʩʪʘʥʦʚʠʪʴ 10 ʤʤ, ʘ ʛʣʠʙʠʥʘ ʦʪʚʦʨʫ - 120 ʤʤ, ʪʦ ʩʣʽʜ ʧʝʨʝʜʙʘʯʘʪʠ ʜʚʘ 

ʧʨʦʤʽʞʥʠʭ ʚʠʚʝʜʝʥʥʷ ʩʚʝʨʜʣʘ, ʘ ʩʘʤʝ, ʯʝʨʝʟ 40 ʽ 80 ʤʤ ʨʦʙʦʯʦʛʦ ʭʦʜʫ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʚʝʨʜʣʠʪʠ ʛʣʠʙʦʢʽ ʦʪʚʦʨʠ ʩʧʦʯʘʪʢʫ ʢʦʨʦʪʢʠʤ (ʘ, ʦʪʞʝ, ʡ 

ʙʽʣʴʰ ʞʦʨʩʪʢʠʤ) ʩʚʝʨʜʣʦʤ, ʘ ʧʦʪʽʤ ï ʜʦʚʛʠʤ. ʇʨʠʩʢʦʨʶʻ ʚʠʚʝʜʝʥʥʷ ʩʚʝʨʜʣʘ ʟ 

ʛʣʠʙʦʢʦʛʦ ʦʪʚʦʨʫ ʩʧʝʮʽʘʣʴʥʘ ʙʘʡʦʥʝʪʥʘ ʦʧʨʘʚʢʘ (ʨʠʩ. 4.124). 

 
ʈʠʩ.  4.123 ʉʪʦʚʱʝʥʥʷ  

ʧʝʨʝʤʠʯʢʠ ʩʚʝʨʜʣʘ ʜʣʷ  

ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ ʚ ʙʽʢ 

ʭʚʦʩʪʦʚʠʢʘ 

 
ʈʠʩ. 4.124. ɹʘʡʦʥʝʪʥʘ ʦʧʨʘʚʢʘ 

ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ:  

1 ï ʧʽʥʦʣʽ; 2 ï ʢʦʨʧʫʩ;  

3 ï ʧʨʦʨʽʟ; 4 ï ʨʫʢʦʷʪʢʘ 

 

ʏʝʨʝʟ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʟʫʩʠʣʣʷ ʦʧʦʨʫ ʩʚʝʨʜʣʽʥʥʶ ʚ ʤʦʤʝʥʪ ʚʠʭʦʜʫ 

ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʦ ʤʠʪʪʻʚʦ ʧʦʜʘʻʪʴʩʷ ʚʧʝʨʝʜ, ʟʥʽʤʘʥʥʷ ʤʝʪʘʣʫ ʟʨʦʩʪʘʻ, 

ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʣʦʤʢʠ ʽʥʩʪʨʫʤʝʥʪʘ. ʊʦʤʫ ʧʝʨʝʜ ʟʘʢʽʥʯʝʥʥʷʤ 

ʩʚʝʨʜʣʽʥʥʷ ʩʣʽʜ ʟʤʝʥʰʠʪʠ ʧʦʜʘʯʫ ʪʘ ʚʽʜ ʤʝʭʘʥʽʯʥʦʾ ʧʦʜʘʯʽ ʧʝʨʝʡʪʠ ʥʘ ʨʫʯʥʫ. 

ʆʪʚʦʨʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ (ʧʦʥʘʜ 30 ʤʤ) ʦʙʨʦʙʣʷʶʪʴ ʧʦʩʣʽʜʦʚʥʦ ʜʚʦʤʘ 

ʩʚʝʨʜʣʘʤʠ: ʩʧʦʯʘʪʢʫ ʧʨʘʮʶʶʪʴ ʩʚʝʨʜʣʦʤ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ, ʘ ʧʦʪʽʤ 

ʨʦʟʩʚʝʨʜʣʶʶʪʴ ʦʪʚʽʨ ʥʘ ʙʽʣʴh ʠʡ ʜʽʘʤʝʪʨ. ʆʪʚʦʨʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʚ 

ʩʫʮʽʣʴʥʦʤʫ ʤʝʪʘʣʽ ʟʘʤʽʩʪʴ ʩʚʝʨʜʣʽʥʥʷ ʚʠʨʟ̔ʘʶʪʴ ʢʽʣʴʮʝʚʠʤ ʩʚʝʨʜʣʦʤ ʤʝʪʦʜʦʤ 

Ăʪʨʝʧʘʥʫʚʘʥʥʷò. ʊʘʢʝ ʩʚʝʨʜʣʦ ʷʚʣʷʻ ʩʦʙʦʶ ʪʨʫʙʢʫ ʟ ʨʽʟʘʣʴʥʠʤʠ ʟʫʙʮʷʤʠ ʥʘ 
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ʪʦʨʮʽ. ʋʪʚʦʨʝʥʠʡ ʩʪʝʨʞʝʥʴ (ʢʝʨʥ) ʧʦʪʨʘʧʣʷʻ ʚʩʝʨʝʜʠʥʫ ʩʚʝʨʜʣʘ (ʨʠʩ. 4.125). 

ɯʥʦʜʽ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʤʘʣʦʛʦ ʜʽʘʤʝʪʨʘ (ʜʦ 8 ʤʤ) ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ ʥʘʚʽʪʴ ʥʘʡʚʠʱʦʛʦ ʩʪʫʧʝʥʷ ʥʝ ʚʠʩʪʘʯʘʻ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ (ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʧʨʘʮʶʶʪʴ ʩʚʝʨʜʣʦʤ ʽʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ). ʋ 

ʮʴʦʤʫ ʨʘʟʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʩʢʣʘʜʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʨʛʘ (ʨʠʩ. 

4.126), ʱʦ ʤʘʻ ʩʘʤʦʩʪʽʡʥʠʡ ʤʘʣʦʛʘʙʘʨʠʪʥʠʡ ʝʣʝʢʪʨʦʜʚʠʛʫʥ. ʇʨʠʩʪʨʽʡ ʢʨʽʧʠʪʩɹʷ 

ʥʘ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. ʇʦʜʘʯʘ ʨʫʯʥʘ - ʚʽʜ ʤʘʭʦʚʠʯʢʘ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. 

 

ʈʠʩ. 4.125. ʂʽʣʴʮʝʚʝ (Ăʪʨʝʧʘʥʫʶʯʝò) 

ʩʚʝʨʜʣʦ: 1 - ʪʨʫʙʯʘʩʪʠʡ ʧʦʜʦʚʞʫʚʘʯ;  

2 - ʪʨʫʙʯʘʩʪʠʡ ʢʦʨʧʫʩ;  

3 - ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʥʘʧʨʷʤʥʘ ʚʩʪʘʚʢʘ; 

4 - ʚʩʪʘʚʥʠʡ ʟʫʙʝʮʴ 

ʈʠʩ. 4.126. ʇʨʠʩʪʨʽʡ ʜʦ ʪʦʢʘʨʥʦʛʦ 

ʚʝʨʩʪʘʪʘ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʫ ʤʘʣʦʛʦ 

ʜʽʘʤʝʪʨʘ: 1 ï ʩʝʨʛʘ;  

2 ï ʧʽʜʰʠʧʥʠʢ; 3 ï ʰʧʠʥʜʝʣʴ; 4 - ʧʘʩʦʚʘ 

ʧʝʨʝʜʘʯʘ; 5 ï ʢʦʩʠʥʝʮʴ; 6 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ 

 

ʈʝʞʠʤʠ ʨʽʟʘʥʥʷ, ʷʢʽ ʚʠʙʠʨʘʶʪʴ ʜʣʷ ʩʚʝʨʜʣʽʥʥʷ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʭʥʽʯʥʦʾ 

ʝʨʫʜʠʮʽʾ ʪʦʢʘʨʷ. ɹʽʣʴʰʦʾ ʚʧʝʚʥʝʥʦʩʪʽ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʥʘʜʘʻ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʚʽʜʥʠʢʦʤ, ʜʦ ʯʦʛʦ ʚʝʨʩʪʘʪʥʠʢʦʚʽ ʧʦʪʨʽʙʥʦ ʟʚʠʢʘʪʠ ʟ ʧʝʨʰʠʭ 

ʢʨʦʢʽʚ ʨʦʙʦʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʟʥʘʯʠʤʦ ʪʽʣʴʢʠ, ʱʦ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʩʚʝʨʜʣʽʥʥʷ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʪʘ ʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ ʟʘʥʠʞʫʁ ʪʴ ʧʨʦʪʠ ʪʘʙʣʠʯʥʠʭ ʥʘ 20ï30 %. 

ʅʘ ʣʝʟʘ ʩʚʝʨʜʣʘ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʥʘ ʣʝʟʘ ʨʽʟʮʷ, ʜʽʶʪʴ ʪʨʠ ʩʠʣʠ: ʩʠʣʘ ʨʽʟʘʥʥʷ 

zP , ʦʩʴʦʚʘ ʩʠʣʘ xP  ʪʘ ʨʘʜʽʘʣʴʥʘ yP , ʷʢʽ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʚʠʙʠʨʘʶʯʠ ʨʝʞʠʤʠ 

ʨ̔ʟʘʥʥʷ ʪʘ ʚʠʢʦʥʫʶʯʠ ʧʨʘʢʪʠʯʥʦ ʧʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ. 

 

 

4.3.4. ʅʝʧʦʣʘʜʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ, ʪʘ ʩʧʦʩʦʙʠ ʾʭ 

ʫʩʫʥʝʥʥʷ 

 

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʇʦʣʦʤʢʘ ʩʚʝʨʜʣʘ ʥʘ ʚʠʭʦʜʽ ʟ ʦʪʚʦʨʫ 

ʋ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʧʦʧʝʨʝʯʥʘ 

ʢʨʦʤʢʘ ʩʚʝʨʜʣʘ ʚ ʫʤʦʚʘʭ ʧʦʜʘʯʽ 

ʚʠʭʦʜʠʪʴ ʟ ʪʽʣʘ ʟʘʛʦʪʦʚʢʠ (ʜʝʪʘʣʽ), 

ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʩʠʣʘ ʦʧʦʨʫ 

ʨʽʟʘʥʥʶ. ʃʶʬʪ (ʟʘʟʦʨ) ʤʽʞ ʟʫʙʮʷʤʠ 

ʨʝʡʢʦʚʦʾ ʰʝʩʪʝʨʥʽ ʤʝʭʘʥʽʟʤʫ ʧʦʜʘʯ 

ʚʠʙʠʨʘʻʪʴʩʷ, ʽ ʰʧʠʥʜʝʣʴ ʟʜʽʡʩʥʶʻ 

ʇʨʠʛʘʣʴʤʦʚʫʚʘʪʠ ʨʫʯʥʫ ʧʦʜʘʯʫ 

ʤʘʭʦʚʠʯʢʦʤ: ʤʝʭʘʥʽʯʥʫ ʧʦʜʘʯʫ 

ʧʦʪʨʽʙʥʦʚʠʤʠʢʘʪʠ ʟʘ 2ï3 ʤʤ ʜʦ 

ʚʠʭʦʜʫ ʧʦʧʝʨʝʯʥʦʾ ʢʨʦʤʢʠ ʩʚʝʨʜʣʘ. 

ʎʝʡ ʨʦʟʤʽʨ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʥ̔ʽʡʢʠ ʽ ʦʙʤʝʞʫʚʘʣʴʥʦʾ 

ʚʪʫʣʢʠ ʘʙʦ ʽʥʜʠʢʘʪʦʨʘ (ʜʠʚ. ʨʠʩ. 
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"ʩʪʨʠʙʦʢ" ʜʦ ʜʝʪʘʣʽ. ʇʨʠ ʮʴʦʤʫ ʣʝʟʘ 

ʧʨʘʮʶʶʪʴ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʜʘʯʝʶ, ʱʦ 

ʡ ʩʧʨʠʯʠʥʷʻ ʧʦʣʦʤʢʫ ʩʚʝʨʜʣʘ. 

4.121). 

ɺʽʜʣʠʪʽ ʟʘʛʦʪʦʚʢʠ ʤʦʞʫʪʴ ʤʘʪʠ 

ʧʫʩʪʦʪʠ (ʨʘʢʦʚʠʥʠ), ʘ ʧʦʢʦʚʢʠ ï 

Ăʩʚʠʱʽò ʪʘ Ăʟʘʢʦʚʠò. 

ɿʘʚʜʘʥʥʷ ʮʝʭʦʚʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ - 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʘʚʢʫ ʷʢʽʩʥʠʭ 

ʟʘʛʦʪʦʚʦʢ. 

ʇʦʣʦʤʢʘ ʩʚʝʨʜʣʘ ʥʘ ʚʭʦʜʽ ʚ ʟʘʛʦʪʦʚʢʫ 

ɿʘʚʠʱʝʥʽ ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʧʽʜ ʯʘʩ 

ʧʦʧʝʨʝʜʥʴʦʾ ʦʧʝʨʘʮʽʾ ʟʫʤʦʚʠʣʠ 

ʥʘʢʣʝʧ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. ʗʢʱʦ 

ʧʣʦʱʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʩʽ ʦʪʚʦʨʫ 

(çʩʢʽʩè), ʪʦ ʧʦʯʠʥʘʻ ʚʨʽʟʫʚʘʪʠʩʷ ʦʜʥʝ 

ʣʝʟʦ ʽ ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ ʈ^ ʚʽʜ ʮʴʦʛʦ 

ʣʝʟʘ, ʚʽʜʪʠʩʢʫʶʯʠ ʩʚʝʨʜʣʦ, ʤʦʞʝ ʡʦʛʦ 

ʟʣʘʤʘʪʠ. 

ɿʚʝʨʥʫʪʠ ʫʚʘʛʫ ʤʘʡʩʪʨʘ ʥʘ ʙʨʘʢ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʾ ʪʦʢʘʨʥʦʾ ʦʧʝʨʘʮʽʾ. 

ʇʦʣʦʤʢʘ ʩʚʝʨʜʣʘ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ 

ɼʦʚʞʠʥʘ ʩʚʝʨʜʣʽʥʥʷ (ʛʣʠʙʠʥʘ 

ʦʪʚʦʨʫ) ʻ ʤʝʥʰʦʶ, ʥʽʞ ʜʦʚʞʠʥʘ 

ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ. ʉʪʨʫʞʢʘ, 

ʥʘʢʦʧʠʯʫʶʯʠʩʴ ʫ ʢʘʥʘʚʢʘʭ, 

ʩʧʨʝʩʦʚʫʻʪʴʩʷ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʧʝʨʘʮʽʾ 

ʩʚʝʨʜʣʫʚʘʣʴʥʠʢ ʧʦʚʠʥʝʥ ʚʠʙʨʘʪʠ 

ʩʚʝʨʜʣʦ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʜʦʚʞʠʥʦʶ 

ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ. 

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʇʦʣʦʤʢʘ ʩʚʝʨʜʣʘ ʧʽʜ ʯʘʩ ʩʚʝʨʜʣʽʥʥʷ 

ɺʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʝʟʘ ʫ 

ʧʨʦʮʝʩʽ ʩʚʝʨʜʣʽʥʥʷ ʦʪʚʦʨʽʚ ʚʝʣʠʢʦʛʦ 

ʜʘ̔ʤʝʪʨʘ (ʧʦʥʘʜ 30 ʤʤ). 

ʇʦʪʨʽʙʥʦ ʨʦʟʜʽʣʠʪʠ ʦʧʝʨʘʮʽʶ ʥʘ 

ʜʚʘ ʧʝʨʝʭʦʜʠ: ʩʧʦʯʘʪʢʫ ʩʚʝʨʜʣʠʪʠ 

ʦʪʚʽʨ ʩʚʝʨʜʣʦʤ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ 

( dd 5,01= ), ʘ ʧʦʪʽʤ ʨʦʟʩʚʝʨʜʣʶʚʘʪʠ 

ʡʦʛʦ ʥʘ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ. 

ʇʽʜʚʠʱʝʥʘ ʰʦʨʩʪʢʽʩʪʴ ʧʨʦʩʚʝʨʜʣʝʥʦʛʦ ʦʪʚʦʨʫ 

ɿʘʪʫʧʠʣʠʩʷ ʣʝʟʘ ʩʚʝʨʜʣʘ ʉʚʝʨʜʣʦ ʧʦʪʨʽʙʥʦ ʧʝʨʝʪʦʯʠʪʠ 

ʇʝʨʝʧʦʚʥʶʻʪʴʩʷ ʩʪʨʫʞʢʦʶ 

ʩʪʨʫʞʢʦʚʘ ʢʘʥʘʚʢʘ. 

ɿʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ 

ʩʪʨʫʞʢʦʣʘʤʘʥʥʷ, ʨʝʛʫʣʷʨʥʝ 

ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʪʦʱʦ. 

ʐʚʠʜʢʦ ʚʠʚʦʜʠʪʴʩʷ ʩʚʝʨʜʣʦ ʟ 

ʦʪʚʦʨʫ ʘʙʦ ʞ ʚʦʥʦ ʚʠʚʦʜʠʪʴʩʷ ʣʠʰʝ 

ʪʦʜʽ, ʢʦʣʠ ʚʠʤʢʥʝʥʦ ʦʙʝʨʪʘʥʥʷ. 

ɺʠʚʦʜʠʪʠ ʩʚʝʨʜʣʦ ʨʫʯʥʦʶ ʧʦʜʘʯʝʶ 

ʧʦʚʽʣʴʥʦ, ʥʝ ʚʠʤʠʢʘʶʯʠ ʦʙʝʨʪʘʥʥʷ 

ʰʧʠʥʜʝʣʷ. 

 

4.3.5 ʈʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ 

 

ʇʦʰʠʨʝʥʘ ʪʦʢʘʨʥʘ ʦʧʝʨʘʮʽʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʜʽʘʤʝʪʨʘ ʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʫ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʩʚʝʨʜʣʝʥʠʭ 

ʦʪʚʦʨʽʚ ʘʙʦ ʦʪʚʦʨʽʚ, ʫʪʚʦʨʝʥʠʭ ʧʽʜ ʯʘʩ ʣʠʪʪʷ ʯʠ ʢʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ. 

ʈʦʟʪʦʯʫʚʘʥʥʷ - ʮʝ ʥʘʡʫʥʽʚʝʨʩʘʣʴʥʽh ʠʡ ʩʧʦʩʽʙ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʥʝ 
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ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʈʦʟʪʦʯʫʚʘʥʥʷʤ ʜʦʩʷʛʘʻʪʴʩʷ ʪʦʯʥʽʩʪʴ 

ʦʙʨʦʙʣʝʥʥʷ ʜʦ 8ï10-ʛʦ ʢʚʘʣʽʪʝʪʽʚ ʽ ʩʪʫʧʽʥʴ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 6-ʛʦ ʢʣʘʩʫ, 

ʧʨʠʯʦʤʫ, ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʪʚʦʨʫ ʤʦʞʥʘ ʧʦʧʨʘʚʠʪʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʨʽʟʮʽ ʧʨʦʭʽʜʥʽ ï ʜʣʷ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ (ʨʠʩ. 

4.127, ʘ) ʪʘ ʫʧʦʨʥʽ - ʜʣʷ ʛʣʫʭʠʭ ʦʪʚʦʨʽʚ (ʨʠʩ. 4.127, ʙ). ʈʦʟʪʦʯʫʚʘʣʴʥʽ ʨʽʟʮʽ 

ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʟʘʛʦʪʦʚʢʠ. ʑʦʙ ʛʦʣʦʚʢʘ ʨʽʟʮʷ 

Ăʚʧʠʩʫʚʘʣʘʩʷò ʚ ʦʙʨʦʙʣʶʚʘʥʠʡ ʦʪʚʽʨ, ʟʘʜʥʽʡ ʢʫʪ ʨʦʟʪʦʯʫʚʘʣʴʥʦʛʦ ʨʽʟʮʷ ʤʘʻ 

ʙʫʪʠ ʙʽʣʴh ʠʤ, ʥʽʞ ʢʫʪ ʨʽʟʮʷ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʪʦʯʽʥʥʷ (a = 12ï16Á). 

ʈʦʟʪʦʯʫʚʘʣʴʥʠʡ ʫʧʦʨʥʠʡ ʨʽʟʝʮʴ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʪʨʴʦʭʣʝʟʦʚʦʾ 

ʥʝ-ʧʝʨʝʪʦʯʫʚʘʥʦʾ ʪʚʝʨʜʦʩʧʣʘʚʥʦʾ ʧʣʘʩʪʠʥʢʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.128. 

ʈʘʮʽʦʥʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʨʦʟʪʦʯʫʚʘʣʴʥʦʛʦ ʨʽʟʮʷ ʟ ʨʦʤʙʽʯʥʦʶ ʧʣʘʩʪʠʥʢʦʶ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.129. 

ʆʪʚʦʨʠ, ʜʽʘʤʝʪʨ ʷʢʠʭ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʧʦʥʘʜ 40 ʤʤ, ʟʜʝʙʽʣʴʰʦʛʦ 

ʨʦʟʰʠʨʶʶʪʴ ʨʦʟʪʦʯʫʚʘʣʴʥʠʤʠ ʨʽʟʮʷʤʠ, ʷʢʽ ʟʘʢʨʽʧʣʶʶʪʴ ʚ ʦʧʨʘʚʮʽ. ɿʨʫʯʥʦʶ ʻ 

ʢʦʥʩʪʨʫʢʮʽʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʦʧʨʘʚʢʠ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʚʠʣʴʦʪʦʤ 

(ʨʠʩ. 4.130, ʘ). ʆʧʨʘʚʢʫ 4 ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʜʦʧʦʤʽʞʥʦʤʫ ʪʨʠʤʘʯʽ 1, 

ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ ʩʫʧʦʨʪʘ. ʈʽʟʝʮʴ ʢʨʽʧʠʪʴʩʷ ʚ ʦʧʨʘʚʮʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʞʥʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʧʦ ʦʩʴʦʚʦʤʫ ʦʪʚʦʨ ̔ʦʧʨʘʚʢʠ. ʅʘ ʧʦʚʝʨʭʥʽ 

ʦʧʨʘʚʢʠ ʧʨʦʬʨʝʟʝʨʦʚʘʥʦ ʢʘʥʘʚʢʫ (ʥʘʭʠʣ 1:300), ʧʦ ʷʢʽʡ ʄʆʈ ʧʦʪʨʘʧʣʷʻ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʽʟʝʮʴ. ʊʘʢʫ ʦʧʨʘʚʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʜʣʷ ʚʠʪʦʯʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʢʘʥʘʚʦʢ ʽ ʥʘʨʽʟʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʨʽʟʴʙʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ 

ʨʽʟʮʽ. 

 
 
 

 

ʈʠʩ. 4.127. ʉʪʘʥʜʘʨʪʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʥʘʧʘʡʥʽ ʨʦʟʪʦʯʫʚʘʣʴʥʽ  

ʨʽʟʮʽ ʜʣʷ ʦʪʚʦʨʽʚ: ʘ ï ʥʘʩʢʨʽʟʥʠʭ; ʙ - ʛʣʫʭʠʭ 
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ʈʠʩ. 4.128. ʈʦʟʪʦʯʫʚʘʣʴʥʠʡ ʨʟ̔ʝʮʴ 

ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʪʨʠʣʝʟʦʚʦʾ 

ʧʦʧʝʨʝʪʦʯʫʚʘʥʦʾ ʪʚʝʨʜʦʩʧʣʘʚʥʦʾ 

ʧʣʘʩʪʠʥʢʠ: 1- ʜʝʨʞʘʚʢʘ;  

2 -ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʧʣʘʩʪʠʥʢʘ; 3 - ʰʪʠʬʪ;  

4 - ʛʚʠʥʪ 

 
ʈʠʩ. 4.129.ʈʦʟʪʦʯʫʚʘʣʴʥʠʡ ʨʽʟʝʮʴ 

ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ ʨʦʤʙʽʯʥʦʾ 

ʥʝʧʝʨʝʪʦʯʫʚʘʥʦʾ ʪʚʝʨʜʦʩʧʣʘʚʥʦʾ 

ʧʣʘʩʪʠʥʢʠ: ʘ - ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ;  

ʙ - ʪʠʧʦʚʽ ʩʭʝʤʠ ʨʦʟʪʦʯʫʚʘʥʥʷ:  

1 - ʟ ʧʽʜʨʽʟʫʚʘʥʥʷʤ ʫʩʪʫʧʫ;  

2 - ʟ ʚʨʽʟʫʚʘʥʥʷʤ ʫ ʰʠʨʦʢʫ ʢʘʥʘʚʢʫ ʧʽʜ 

ʢʫʪʦʤ 

 

 
ʈʠʩ. 4.130. ʋʥʽʚʝʨʩʘʣʴʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʘ 

ʦʧʨʘʚʢʘ ʜʦ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ: 

ʘ - ʨʦʟʪʦʯʫʚʘʥʥʷ ʧʨʦʭʽʜʥʠʤ ʨʽʟʮʝʤ; 

ʙ - ʨʦʟʪʦʯʫʚʘʥʥʷ ʤʽʨʥʦʶ ʧʣʘʩʪʠʥʦʶ: 

1 - ʜʦʧʦʤʽʞʥʠʡ ʪʨʠʤʘʯ; 2 - ʛʚʠʥʪ;  

3 ï ʧʨʦʭʽʜʥʠʡ ʨʽʟʝʮʴ; 4 - ʦʧʨʘʚʢʘ;  

5 - ʤʽʨʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʘ ʧʣʘʩʪʠʥʘ 

 

ʈʦʟʤʽʨ ʚʠʣʴʦʪʫ ʚʩʪʘʚʥʦʛʦ ʨʽʟʮʷ ʟ ʦʧʨʘʚʢʠ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʢʣʘʜʥʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʨʠʩ. 4.131, ʘ) ʘʙʦ (ʧʦʟʘ ʚʝʨʩʪʘʪʦʤ) ʥʘ 

ʩʧʝʮʘ̔ʣʴʥʦʤʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʪʝʥʜʽ (ʨʠʩ. 4.131, ʙ). 

ɼʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʜʚʦʣʝʟʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ï 

ʨʦʟʪʦʯʫʚʘʣʴʥʫ ʧʣʘʩʪʠʥʫ, ʨʦʟʤʽʨ ʷʢʦʾ ʜʦʨʽʚʥʶʻ ʜʽʘʤʝʪʨʦʚʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʦʪʚʦʨʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʥʠ ʦʪʨʠʤʫʶʪʴ ʦʪʚʽʨ ʧʨʘʚʠʣʴʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʬʦʨʤʠ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ, ʦʩʢʽʣʴʢʠ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʶʪʴ ʟ ʦʙʦʭ ʩʪʦʨʽʥ, ʚʟʘʻʤʥʦ 

ʟʨʽʚʥʦʚʘʞʫʶʪʩɹʷ. ʄʽʨʥʽ ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʧʣʘʩʪʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʫʮʽʣʴʥʠʤʠ (ʟʽ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ) ʽ ʥʘʧʘʡʥʠʤʠ, ʦʩʥʘʱʝʥʠʤʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ 

ʧʣʘʩʪʠʥʢʘʤʠ. 
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ʈʠʩ. 4.131. ʉʧʦʩʦʙʠ ʢʦʥʪʨʦʣʶ ʚʠʣʴʦʪʫ ʚʩʪʘʚʥʦʛʦ ʨʽʟʮʷ ʟ  

ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʦʧʨʘʚʢʠ: ʘ - ʢʦʥʪʨʦʣʴ ʚʠʣʴʦʪʫ ʨʽʟʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʥʘʢʣʘʜʥʦʛʦ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ: 1- ʽʥʜʠʢʘʪʦʨ ʛʦʜʠʥʥʠʢʦʚʦʛʦ ʪʠʧʫ;  

2 ï ʚʪʫʣʢʘ; 3 - ʱʫʧ ʽʥʜʠʢʘʪʦʨʘ; 4 - ʚʩʪʘʚʥʠʡ ʨʽʟʝʮʴ; 5 ï ʧʨʠʟʤʘ; 6  - ʦʧʨʘʚʢʘ; 

ʙ ï ʢʦʥʪʨʦʣʴ ʚʠʣʴʦʪʫ ʨʽʟʮʷ ʟ ʦʧʨʘʚʢʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʪʝʥʜʽ: 1 - ʩʪʦʷʢ,  

2 - ʨʘʤʢʘ ʟ ʥʦʥʽʫʩʦʤ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ; 3 ï ʽʥʜʠʢʘʪʦʨ; 

4 - ʜʝʨʞʘʢ ʽʥʜʠʢʘʪʦʨʘ; 5 - ʰʫʧ ʽʥʜʠʢʘʪʦʨʘ, 6 - ʚʩʪʘʚʥʠʡ ʨʦʟʪʦʯʫʚʘʣʴʥʠʡ ʨʽʟʝʮʴ; 

7 - ʨʦʟʪʦʯʫʚʘʣʴʥʘ ʦʧʨʘʚʢʘ; 8 - ʟʘʪʠʩʢʥʠʡ ʛʚʠʥʪ; 9 - ʨʦʟʨʽʟʥʘ ʚʪʫʣʢʘ;  

10 - ʢʦʨʧʫʩ ʩʪʝʥʜʘ 

 

ɺʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʪʦʯʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʧʣʘʩʪʠʥʠ 

ʟ ʜʚʦʤʘ ʯʦʪʠʨʠʣʝʟʦʚʠʤʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʤʠ ʧʣʘʩʪʠʥʢʘʤʠ (ʨʠʩ. 4.132). 

ʈʦʟʪʦʯʫʚʘʣʴʥʫ ʧʣʘʩʪʠʥʫ ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʛʥʟ̔ʜʽ ʨʦʟʪʦʯʫʚʘʣʴʥʦʾ ʦʧʨʘʚʢʠ (ʜʠʚ. 

ʨʠʩ. 4.130, ʙ). 

ɼʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʚ ʫʤʦʚʘʭ ʚʘʞʢʠʭ ʨʝʞʠʤʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʦʟʪʦʯʫʚʘʣʴʥʽ ʨʽʟʮʽ ʢʦʥʩʪʨʫʢʮʽʾ ɺ. ʂ. ʉʝʤʠʥʩʴʢʦʛʦ ʟ ʞʦʨʩʪʢʦʶ ʜʝʨʞʘʚʢʦʶ 

ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ (ʨʠʩ. 4.133). ʊʘʢʠʡ ʨʽʟʝʮʴ ʢʨʽʧʠʪʴʩʷ ʚ ʧʨʠʟʤʘʭ, ʡʦʛʦ ʚʠʣʽʪ 

ʨʝʛʫʣʶʻʪʴʩʷ ʚʠʩʫʚʘʥʥʷʤ ʜʝʨʞʘʚʢʠ ʟ ʧʨʠʟʤ. 

 
 

ʈʠʩ. 4.132. ʄʽʨʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʘ  

ʧʣʘʩʪʠʥʘ ʟ ʤʝʭʘʥʽʯʥʠʤ ʢʨʽʧʣʝʥʥʷʤ 

ʯʦʪʠʨʠʣʝʟʦʚʠʭ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʧʣʘʩʪʠʥʦʢ: 

1 ï ʢʦʨʧʫʩ; 2 - ʥʝʧʝʨʝʪʦʯʫʚʘʥʘ 

ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʧʣʘʩʪʠʥʢʘ  

ʈʠʩ. 4.133. ɾʦʨʩʪʢʠʡ ʨʦʟʪʦʯʫʚʘʣʥɹʠʡ 

ʨʽʟʝʮʴ ɺ. ʂ. ʉʝʤʠʥʩʴʢʦʛʦ:  

1 - ʧʨʠʪʠʩʢʥʘ ʧʣʘʥʢʘ; 2 - ʙʦʣʪ  

ʨʽʟʮʝʪʨʠʤʘʯʘ; 3 - ʨʽʟʝʮʴ;  

4 - ʧʽʜʢʣʘʜʢʘ-ʧʨʠʟʤʘ 
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ɿʘʜʘʥʫ ʛʣʠʙʠʥʫ ʨʦʟʪʦʯʫʚʘʥʦʛʦ ʦʪʚʦʨʫ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʪʘʥʛʝʥʛʣʠʙʠʥʦʤʽʨʘ, ʣʽʥʽʡʢʠ ʯʠ ʰʘʙʣʦʥʘ ʘʙʦ ʞ ʣʽʤʙʘ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ. ɼʣʷ 

ʧʦʣʝʛʰʝʥʥʷ ʢʦʥʪʨʦʣʶ ʛʣʠʙʠʥʠ ʦʪʚʦʨʫ ʥʘ ʨʽʟʝʮʴ ʥʘʥʦʩʷʪʴ ʨʠʩʢʫ, ʜʦʧʦʤʘʛʘʻ 

ʪʘʢʦʞ ʤʝʪʘʣʝʚʘ ʧʣʘʥʢʘ (ʧʣʦʩʢʠʡ ʫʧʦʨ) ʯʠ ʧʣʘʥʢʘ ʟ ʨʦʣʠʢʦʤ, ʟʘʢʨʽʧʣʝʥʘ ʚ 

ʨʽʟʮʝʪʨʠʤʘʯʽ (ʨʠʩ. 4.134). 

ʊʦʯʥʽʩʪʴ ʜʽʘʤʝʪʨʘ ʨʦʟʪʦʯʫʚʘʥʦʛʦ ʦʪʚʦʨʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʙʥʠʤʠ 

ʧʨʦʭʦʜʘʤʠ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʘʙʦ ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʟʘ ʣʽʤʙʦʤ 

ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ, ʟʘ ʣʽʥʽʡʢʦʶ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ ʪʘ ʟʘ ʧʦʧʝʨʝʯʥʠʤ 

ʫʧʦʨʦʤ.  ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʨʝʞʠʤʠ ʨʦʟʪʦʯʫʚʘʥʥʷ ʥʘʚʦʜʷʪʴʩʷ ʚ ʜʦʚʽʜʥʠʢʫ. 

ɺʥʫʪʨʽʰʥʽ ʪʦʨʮʽ ʪʘ ʫʩʪʫʧʠ ʧʽʜʨʽʟʘʶʪʴ ʨʦʟʪʦʯʫʚʘʣʴʥʠʤ ʫʧʦʨʥʠʤ ʨʽʟʮʝʤ ʟʘ 

ʧʦʧʝʨʝʯʥʦʾ ʧʦʜʘʯʽ (ʜʦ ʮʝʥʪʨʘ). ɼʣʷ ʮʴʦʛʦ ʛʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ ʨʽʟʮʷ ʤʘʻ ʙʫʪʠ 

ʧʦʥʘʜ 90Á (ʥʘʧʨʠʢʣʘʜ, j = 95Á), ʪʦʜʽ ʜʣʷ ʧʽʜʨʽʟʫʚʘʥʥʷ ʪʦʨʮʷ (ʜʥʘ) ʦʪʚʦʨʫ ʯʠ 

ʫʩʪʫʧʫ ʬʘʢʪʠʯʥʠʡ ʛʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 5Á (ʨʠʩ. 4.135). 

ɺʥʫʪʨʽʥhʽ ʢʘʥʘʚʢʠ ʙʫʚʘʶʪʴ ʧʨʷʤʦʢʫʪʥʽ, ʪʨʘʧʝʮʝʾʜʘʣʴʥʽ ʪʘ ʬʘʩʦʥʥʽ (ʷʢ ʧʨʘʚʠʣʦ, 

ʨʘʜʽʫʩʥʽ). ɼʣʷ ʧʨʦʪʦʯʫʚʘʥʥʷ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʫʮʽʣʴʥʽ ʪʘ ʚʩʪʘʚʥʽ (ʜʝʨʞʘʚʢʦʚʽ) 

ʨʽʟʮʽ. ɻʝʦʤʝʪʨʽʷ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʘʥʘʚʢʦʚʦʛʦ ʨʽʟʮʷ ʪʘʢʘ ʩʘʤʘ, ʷʢ ʽ 

ʚ ʧʨʦʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ ʨʽʟʮʷʭ (ʨʠʩ. 4.136). ɿʦʥʠ ʚʠʪʦʯʫʚʘʥʥʷ ʢʘʥʘʚʢʠ ʪʦʢʘʨ 

ʙʘʯʠʪʠ ʥʝ ʤʦʞʝ, ʪʦʤʫ ʧʦʚʠʥʝʥ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʣʽʤʙʘʤʠ ʪʘ ʫʧʦʨʘʤʠ. 

ʐʠʨʦʢʫ ʚʥʫʪʨʽʰʥʶ ʢʘʥʘʚʢʫ (ʚʠʪʦʯʢʫ) ʦʙʨʦʙʣʷʶʪʴ ʟʘ ʢʽʣʴʢʘ ʚʨʽʟʫʚʘʥʴ 

ʨ̔ʟʮʷ ʥʘ ʛʣʠʙʠʥʫ ʢʘʥʘʚʢʠ ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ ʪʘ ʟʘʯʠʱʝʥʥʷʤ ʫʪʚʦʨʝʥʦʛʦ ʜʥʘ 

ʧʦʟʜʦʚʞʥʴʦʶ ʧʦʜʘʯʝʶ. ʐʠʨʠʥʫ ʢʘʥʘʚʢʠ ʚ ʦʪʚʦʨʽ ʪʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʨʮʷ 

ʟʘʛʦʪʦʚʢʠ ʜʦ ʢʘʥʘʚʢʠ ʘʙʦ ʞ ʚʽʜ ʪʦʨʮʷ ʜʦ ʫʩʪʫʧʫ (ʜʦʚʞʠʥʫ ʚʠʪʦʯʢʠ) 

ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʢʠ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ, ʰʘʙʣʦʥʽʚ (ʜʠʚ. ʨʠʩ. 4.88). 

ɼʽʘʤʝʪʨ ʚʠʪʦʯʦʢ ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ ʟʽ ʩʧʝʮʽʘʣʥɹʠʤʠ 

ʛʫʙʢʘʤʠ (ʨʠʩ. 4.137.): ʜʦʜʘʶʯʠ ʜʦ ʧʨʦʯʠʪʘʥʦʛʦ ʥʘ ʥʦʥʽʫʩʽ ʨʦʟʤʽʨʫ ɸ ʧʦʜʚʦʻʥʫ 

ʪʦʚʱʠʥʫ ʛʫʙʦʢ ɺ. 
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ʈʠʩ. 4.134. ʂʦʥʪʨʦʣʴ ʛʣʠʙʠʥʠ ʦʪʚʦʨʫ ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʪʦʯʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ: 

ʘ - ʨʠʩʢʠ ʥʘ ʨʽʟʮʽ; ʙ - ʧʣʦʩʢʦʛʦ ʫʧʦʨʘ; ʚ - 

ʨʦʣʠʢʦʚʦʛʦ ʫʧʦʨʘ; 1 - ʚʠʣʽʪ ʨʟ̔ʮʷ; 

l  - ʛʣʠʙʠʥʘ ʨʦʟʪʦʯʫʚʘʥʥʷ 

 
ʈʠʩ. 4.136. ɺʠʪʦʯʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʢʘʥʘʚʦʢ: ʘ ïʧʨʷʤʦʢʫʪʥʦʾ;  

ʙ - ʪʨʘʧʝʮʝʾʜʘʣʴʥʦʾ (ʧʽʜʩʘʣʥɹʠʢ) 

 

 
ʈʠʩ. 4.137. ʂʦʥʪʨʦʣʴ ʜʽʘʤʝʪʨʘ 

 ʚʠʪʦʯʢʠ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ  

ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʛʫʙʢʘʤʠ 

 
ʈʠʩ. 4.135. ʂʫʪʠ ʚ ʧʣʘʥʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʨʦʟʪʦʯʫʚʘʣʴʥʠʤ ʫʧʦʨʥʠʤ ʨʽʟʮʝʤ ʟʘ 

ʧʦʟʜʦʚʞʥʴʦʾ (j = 95Á) ʽ ʧʦʧʝʨʝʯʥʦʾ 

(j = 5Á) ʧʦʜʘʯ 
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4.3.6. ɿʝʥʢʝʨʫʚʘʥʥʷ  

 

ʇʨʦʩʚʝʨʜʣʝʥʽ ʦʪʚʦʨʠ ʘʙʦ ʦʪʚʦʨʠ ʫ ʚʽʜʣʠʚʢʘʭ ʯʠ ʧʦʢʦʚʢʘʭ ʟʝʥʢʝʨʫʶʪʴ, 

ʜʦʩʷʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʜʦ 9-ʛʦ ʢʚʘʣʽʪʝʪʫ ʪʘ ʩʪʫʧʝʥʷ 

ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ 6-ʛʦ ʢʣʘʩʫ. ɯʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʝʥʢʝʨʫʚʘʥʥʷ - ʟʝʥʢʝʨ - ʥʝ 

ʚʠʧʨʘʚʣʷʻ ʦʩʽ ʦʪʚʦʨʫ: ʷʢʱʦ ʜʦ ʟʝʥʢʝʨʫʚʘʥʥʷ ʦʪʚʽʨ ʤʘʻ ʙʠʪʪʷ ʚʽʜʥʦʩʥʦ ʦʩʽ, ʪʦ ʡ 

ʧʽʩʣʷ ʟʝʥʢʝʨʫʚʘʥʥʷ ʮʝ ʙʠʪʪʷ ʟʘʣʠʰʠʪʴʩʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʟʝʥʢʝʨʠ ʭʚʦʩʪʦʚʽ ʡ ʥʘʩʘʜʥʽ, ʩʫʮʽʣʴʥʽ ʡ ʩʢʣʘʜʥʽ (ʟʽ ʚʩʪʘʚʥʠʤʠ 

ʥʦʞʘʤʠ), ʰʚʠʜʢʦʨʽʟʘʣʴʥʽ ʡ ʪʚʝʨʜʦʩʧʣʘʚʥʽ (ʨʠʩ. 4.138), ʘ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʧʨʘʮʶʶʯʠʭ ʧʝʨ - ʪʨɹʦʭ- ʡ ʯʦʪʠʨʴʦʭʧʝʨʦʚʽ (ʨʽʜʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʦʧʝʨʦʚʽ 

ʟʝʥʢʝʨʠ, ʾʭ ʱʝ ʥʘʟʠʚʘʶʪʴ ʥʦʞʘʤʠ). 

 

 
ʈʠʩ. 4.138. ɿʝʥʢʝʨʠ: 

ʘ - ʢʨʝʩʣʝʥʥʷ ʭʚʦʩʪʦʚʦʛʦ ʟʝʥʢʝʨʘ; ʙ - ʯʦʪʠʨʴʦʭʧʝʨʠʡ ʩʫʮʽʣʴʥʠʡ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʡ; ʚ -  

ʪʚʝʨʜʦʩʧʣʘʚʥʠʡ; ʛ - ʥʘʩʘʜʥʠʡ ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʡ, ʜ - ʥʘʩʘʜʥʠʡ ʪʚʝʨʜʦʩʧʣʘʚʥʠʡ, ʝ - ʥʘʩʘʜʥʠʡ ʟʽ 

ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ 

 

ʋ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʙʽʥʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ - ʩʚʝʨʜʣʦ-ʟʝʥʢʝʨ 

(ʨʠʩ. 4.139). 

ɿʝʥʢʝʨʠ ʟʘʢʨʽʧʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʽʯʥʦʛʦ ʭʚʦʩʪʦʚʠʢʘ ʚ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʘʙʦ ʚ ʜʝʨʞʘʚʮʽ, ʱʦ ʜʦʜʘʻʪʴʩʷ ʜʦ ʨʽʟʮʝʪʨʠʤʘʯʘ. ʇʨʠʧʫʩʢ ʥʘ 

ʟʝʥʢʝʨʫʚʘʥʥʷ ʚʠʙʠʨʘʶʪʴ ʫ ʤʝʞʘʭ 0,5ï2 ʤʤ ʥʘ ʩʪʦʨʦʥʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʫ.  

ʇʦʜʘʯʘ s ʜʣʷ ʟʝʥʢʝʨʽʚ ʟʽ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ ʩʪʘʥʦʚʠʪʴ 0,3ï1,2 ʤʤ/ʦʙ, 

ʜʣʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ - 0,4ï1,5 ʤʤ/ʦʙ; ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ v ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜʧʦʚʽʜʥʦ 25ï35 ʽ 60ï200 ʤ/ʭʚ. 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʬʘʩʦʢ ʽ ʚʥʫʪʨʽʰʥʽʭ ʢʦʥʽʯʥʠʭ ʟʘʛʣʠʙʣʝʥʴ (ʧʦʪʘʻʥʴ) 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʝʥʢʽʚʢʫ, ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʝʥʢʝʨʘ, ʻ ʙʘʛʘʪʦʣʝʟʦʚʦʶ, ʪʦʤʫ 

ʟʘʙʝʟʧʝʯʫʻ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ 7-ʛʦ ʢʣʘʩʫ (ʨʠʩ. 4.140). ʉʪʘʥʜʘʨʪʥʽ ʟʝʥʢʽʚʢʠ 

ʚʠʛʦʪʦʚʣʷʁ ʪʴ ʟ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ: 45, 60, 75 ʽ 120Á. 
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ʈʠʩ. 4.139. ʉʚʝʨʜʣʦ-ʟʝʥʢʝʨ 

 
ʈʠʩ. 4.140. ɿʝʥʢʫʚʘʥʥʷ  ʬʘʩʢʠ ʦʪʚʦʨʫ 

 

4.3.7. ʇʨʦʮʝʩ ʮʝʥʪʨʫʚʘʥʥʷ 

 

ɺʘʣʠ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʨʦʙʣʷʶʪʴ ʥʘ ʪʦʢʘʨʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʫʩʪʘʥʦʚʣʶʶʯʠ ʾʭ 

ʮʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʥʘ ʮʝʥʪʨʠ. ʇʨʦʮʝʩ ʩʚʝʨʜʣʽʥʥʷ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʽʚ ʥʘ ʟʘʛʦʪʦʚʢʘʭ 

ʥʘʟʠʚʘʻʪʴʩʷ ʮʝʥʪʨʫʚʘʥʥʷʤ. ʋ ʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʘʣʠ 

ʮʝʥʪʨʫʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʘʙʦ ʬʨʝʟʝʨʥʦ-ʮʝʥʪʨʫʚʘʣʴʥʠʭ 

ʚʝʨʩʪʘʪʘʭ. ɿʘ ʫʤʦʚ ʤʘʣʦʩʝʨʽʡʥʦʛʦ ʪʘ ʦʜʠʥʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʮʝʥʪʨʫʚʘʥʥʷ 

ʚʠʢʦʥʫʶʪʴ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ. 

ɼʣʷ ʮʝʥʪʨʫʚʘʥʥʷ ʢʦʨʦʪʢʠʭ ʟʘʛʦʪʦʚʦʢ ʧʦʧʝʨʝʜʥʻ ʨʦʟʤʽʯʘʥʥʷ ʾʭ ʮʝʥʪʨʦʚʠʭ 

ʦʪʚʦʨʽʚ ʥʝ ʧʦʪʨʽʙʥʝ. ʎʝʥʪʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ 

ʩʚʝʨʜʣʘ, ʷʢʝ ʜʘʻ ʟʤʦʛʫ ʦʜʝʨʞʘʪʠ ʦʜʥʦʯʘʩʥʦ ʮʠʣʽʥʜʨʠʯʥʠʡ ʽ ʢʦʥʽʯʥʠʡ (ʪʠʧʠ ɸ ̔ 

ɺ) ʘʙʦ ʨʘʜʽʫʩʥʠʡ (ʪʠʧ R) ʚʽʜʨʽʟʢʠ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ (ʨʠʩ. 4.141). ɺ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʮʝʥʪʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʫʢʦʨʦʯʝʥʠʤ ʩʧʽʨʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ ʟ 

ʧʦʜʘʣʴh ʠʤ ʦʙʨʦʙʣʝʥʥʷʤ ʟʝʥʢʽʚʢʦʶ. 

 

 
ʈʠʩ. 4.141. ʎʝʥʪʨʫʚʘʣʴʥʽ ʩʚʝʨʜʣʘ: 

ʘ ï ʪʠʧ ɸ; ʙ -  ʪʠʧ ɺ; ʚ ï ʪʠʧ R 

 

ʇʽʜ ʯʘʩ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʫ ʟʘʢʨʽʧʣʶʶʪʴ ʫ ʧʘʪʨʦʥʽ, ʘ ʮʝʥʪʨʫʚʘʣʴʥʝ 

ʩʚʝʨʜʣʦ - ʫ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ (ʨʠʩ. 4.142). 

ʈʝʞʠʤ ʨʽʟʘʥʥʷ ʜʣʷ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʥʠʞʫʶʪʴ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʚʝʨʜʣʽʥʥʷʤ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʤʘʣʠʤ ʜʽʘʤʝʪʨʦʤ ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ ʩʚʝʨʜʣʘ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʦʪʨʠʤʘʪʠ ʪʦʯʥʠʡ ʦʪʚʽʨ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʣʫ ʰʦʨʩʪʢʽʩʪʴ ʢʦʥʫʩʥʦʾ ʬʘʩʢʠ. ʇʦʜʘʯʘ 

ʜʣʷ ʮʝʥʪʨʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 0,02ï0,1 ʤʤ/ʦʙ, ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ - 10ï12ʤ/ʭʚ. 

ʗʢʱʦ ʟʛʽʜʥʦ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʮʝʥʪʨʫʚʘʥʥʷ ʚʢʣʶʯʝʥʦ ʜʦ 

ʦʧʝʨʘʮʽʾ ʷʢ ʧʝʨʝʭʽʜ, ʪʦ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ, ʟʘʩʪʦʩʫʚʘʚʰʠ ʧʨʠʩʪʨʽʡ ʟ 

ʚʽʜʢʠʜʥʠʤ ʩʚʝʨʜʣʦʤ (ʨʠʩ. 4.143). ʉʝʨʛʫ ʰʘʨʥʽʨʥʦ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʢʦʨʧʫʩʽ 

ʦʙʝʨʪʦʚʦʛʦ ʮʝʥʪʨʫ, ʧʨʠʢʨʽʧʣʶʶʪʴ ʜʦ ʥʝʾ ʧʘʪʨʦʥ ʽʟ ʮʝʥʪʨʫʚʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ. 

ʇʽʩʣʷ ʮʝʥʪʨʫʚʘʥʥʷ ʪʦʨʮʷ ʚʘʣʘ ʩʝʨʛʘ ʚʽʜʢʠʜʘʻʪʴʩʷ ʽ ʢʦʥʫʩ ʛʦʣʦʚʢʠ ʮʝʥʪʨʫ 

ʚʚʦʜʠʪʴʩʷ ʫ ʟʘʮʝʥʪʨʦʚʘʥʠʡ ʦʪʚʽʨ. 
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ʈʠʩ. 4.142. ʎʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ 

ʚʘʣʘ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ 

 
ʈʠʩ. 4.143. ʇʨʠʩʪʨʽʡ ʟ ʚʽʜʢʠʜʥʠʤ 

ʮʝʥʪʨʫʚʘʣʴʥʠʤ ʩʚʝʨʜʣʦʤ ʜʦ ʦʙʝʨʪʦʚʦʛʦ 

ʮʝʥʪʨʫ: 1 ï ʧʘʪʨʦʥ; 2 - ʚʜ̔ʢʠʜʥʘ ʩʝʨʛʘ; 3 - 

ʚʽʩʴ ʩʝʨʛʠ;  

4 - ʦʙʝʨʪʦʚʠʡ ʮʝʥʪʨ  

 

 

4.3.8. ʅʝʧʦʣʘʜʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʮʝʥʪʨʫʚʘʥʥʷ ʪʦʨʮʽʚ 

ʟʘʛʦʪʦʚʦʢ ʚʘʣʽʚ, ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʫʩʫʥʝʥʥʷ 
 

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʅʝ ʚʠʪʨʠʤʘʥʠʡ ʢʫʪ ʢʦʥʫʩʘ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ ʛʦʣʦʚʢʠ ʮʝʥʪʨʫ (ʨʠʩ. 4.144, ʘ) 

ʅʝʪʦʯʥʽʩʪʴ ʢʦʥʫʩʘ  ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ 

ʩʚʝʨʜʣʘ. 

ɿʘʤʽʥʠʪʠ ʮʝʥʪʨʫʚʘʣʴʥʝ ʩʚʝʨʜʣʦ. 

ʇʦʣʦʤʢʘ ʢʽʥʮʷ ʛʦʣʦʚʢʠ ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ ʩʚʝʨʜʣʘ (ʨʠʩ. 4.144, ʙ) 

ʅʝʤʘʻ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ 

ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ. 

ɿʘʤʽʥʠʪʠ ʮʝʥʪʨʫʚʘʣʴʥʝ ʩʚʝʨʜʣʦ. 

ʇʦʨʫʰʝʥʝ ʟʤʘʱʝʥʥʷ ʛʦʣʦʚʢʠ ʮʝʥʪʨʫ (ʨʠʩ. 4.144, ʚ, ʛ) 

ʅʘʜʪʦ ʚʝʣʠʢʘ (ʚ) ʘʙʦ ʥʘʜʪʦ ʤʘʣʘ (ʛ) 

ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ 

ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ. 

ɺʠʢʦʥʫʚʘʪʠ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘ 

ʛʨʘʥʠʯʥʦʶ ʚʽʜʤʽʪʢʦʶ ʥʘ 

ʮʝʥʪʨʫʚʘʣʴʥʦʤʫ ʩʚʝʨʜʣʽ ʘʙʦ ʟʘ 

ʫʧʦʨʦʤ. 

ʏʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʦʙʪʦʯʝʥʦʛʦ ʚʘʣʘ ʟʘʯ̔ ʧʘʻʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʦʶ  

(ʨʠʩ. 4.144, ʝ) 

ɺʽʩʴ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ ʟʤʽʱʝʥʘ 

ʚʽʜʥʦʩʥʦ ʦʩʽ ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ ʩʚʝʨʜʣʘ 

ʚʥʘʩʣʽʜʦʢ ʟʤʽʱʝʥʥʷ ʘʙʦ ʧʝʨʝʢʦʰʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʚ ʢʫʣʘʯʢʘʭ ʧʘʪʨʦʥʘ. 

ʈʝʪʝʣʴʥʦ ʚʠʚʽʨʷʪʠ ʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʚ ʧʘʪʨʦʥʽ. 

ʇʦʨʫʰʝʥʘ ʥʘʜʽʡʥʽʩʪʴ ʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʮʝʥʪʨʘʭ ʇʨʠʩʢʦʨʝʥʝ 

ʩʧʨʘʮʚʁʘʥʥʷ ʢʽʥʮʷ ʛʦʣʦʚʢʠ ʮʝʥʪʨʫ (ʨʠʩ. 4.144, ʜ) 

ʇʝʨʝʢʦʰʝʥʥʷ ʦʩʽ ʮʝʥʪʨʦʚʦʛʦ 

ʦʪʚʦʨʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʢʦʰʝʥʥʷ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʚʝʨʩʪʘʪʘ. 

ʇʝʨʝʚʽʨʠʪʠ ʪʘ ʚʽʜʨʝʛʫʣʶʚʘʪʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʡ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʜʥʴʦʾ 

ʙʘʙʢʠ. 
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ʈʠʩ. 4.144. ʅʝʧʦʣʘʜʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʮʝʥʪʨʫʚʘʥʥʷ 

ʪʦʨʮʽʚ ʟʘʛʦʪʦʚʢʠ ʚʘʣʘ 

 

4.3.9. ʈʦʟʚʝʨʪʫʚʘʥʥʷ ʦʪʚʦʨʽʚ 

 

ɼʣʷ ʪʦʥʢʦʛʦ ʯʠʩʪʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʛʘʪʦʣʝʟʦʚʽ 

ʨʦʟʤʽʨʥʽ ʽʥʩʪʨʫʤʝʥʪʠ - ʨʦʟʚʝʨʪʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ 6...10-

ʛʦ ʢʚʘʣʽʪʝʪʽʚ ʪʘ ʰʦʨʩʪʢʽʩʪʴ 8-ʛʦ ʽ 9-ʛʦ ʢʣʘʩʽʚ. ʗʢ ʽ ʟʝʥʢʝʨʫʚʘʥʥʷʤ, 

ʨʦʟʚʝʨʪʫʚʘʥʥʷʤ ʥʝ ʤʦʞʥʘ ʫʩʫʥʫʪʠ ʙʠʪʪʷ ʦʪʚʦʨʫ, ʱʦ ʟʘʣʠʰʠʣʦʩʷ ʚʽʜ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʨʦʟʚʝʨʪʢʠ: ʨʫʯʥʽ (ʩʣʶʩʘʨʥʽ) ʽ ʤʘʰʠʥʥʽ (ʚʝʨʩʪʘʪʥʽ), ʭʚʦʩʪʦʚʽ 

(ʨʠʩ. 4.145 ʽ ʥʘʩʘʜʥʽ (ʨʠʩ. 4.146), ʩʫʮʽʣʴʥʽ ʡ ʩʢʣʘʜʝʥʽ (ʟʽ ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ). 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʨʝʛʫʣʴʦʚʘʥʽ (ʫʩʪʘʥʦʚʣʶʚʘʣʴʥʽ) ʨʦʟʚʝʨʪʢʠ, ʨʦʟʤʽʨ ʷʢʠʭ 

ʤʦʞʥʘ ʪʨʦʭʠ ʟʤʽʥʶʚʘʪʠ. ɺʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʤʘʶʪʴ ʨʦʟʚʝʨʪʢʠ ʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ. 

 

 
ʈʠʩ. 4.145. ʄʘʰʠʥʥʽ ʭʚʦʩʪʦʚʽ ʨʦʟʚʝʨʪʢʠ:  ʘ 

- ʨʝʛʫʣʴʦʚʘʥʘ ʟʽ ʚʩʪʘʚʥʠʤʠ ʥʦʞʘʤʠ;  

ʙ ï ʪʚʝʨʜʦʩʧʣʘʚʥʘ; 1 - ʨʦʙʦʯʘ ʯʘʩʪʠʥʘ; 2 ï 

ʰʠʡʢʘ; 3 - ʭʚʦʩʪʦʚʠʢ; 

 l  - ʜʦʚʞʠʥʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ,  

L - ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʨʦʟʚʝʨʪʢʠ 

 
 

ʈʠʩ.4.146. ʅʘʩʘʜʥʘ ʪʚʝʨʜʦʩʧʣʘʚʥʘ 

 ʨʦʟʚʝʨʪʢʘ 

 

ʉʫʮʽʣʴʥʘ ʨʦʟʚʝʨʪʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ, ʰʠʡʢʠ ʪʘ ʭʚʦʩʪʦʚʠʢʘ. 

ʅʘ ʨʦʙʦʯʽʡ ʯʘʩʪʠʥʽ ʨʦʟʚʝʨʪʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ: ʥʘʧʨʷʤʥʠʡ ʢʦʥʫʩ, 

ʷʢʠʡ ʧʦʣʝʛʰʫʻ ʚʚʝʜʝʥʥʷ ʨʦʟʚʝʨʪʢʠ ʚ ʦʪʚʽʨ, ʨʽʟʘʣʴʥʫ ʯʘʩʪʠʥʫ (Ăʟʘʙʽʨʥʠʡ ʢʦʥʫʩò) 

ʪʘ ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʯʘʩʪʠʥʫ. ʍʚʦʩʪʦʚʠʢ ʤʘʰʠʥʥʦʾ ʨʦʟʚʝʨʪʢʠ ʻ ʢʦʥʽʯʥʠʤ (ʢʦʥʫʩ 

ʄʦʨʟʝ), ʘ ʨʫʯʥʦʾ - ʮʠʣʽʥʜʨʠʯʥʠʤ ʟ ʢʚʘʜʨʘʪʦʤ ʧʽʜ ʚʦʨʦʪʦʢ. ʅʘʩʘʜʥʘ ʨʦʟʚʝʨʪʢʘ 

ʤʘʻ ʢʦʥʫʩʥʠʡ ʦʪʚʽʨ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʦʧʨʘʚʮʽ. 
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ɻʝʦʤʝʪʨʽʶ ʨʦʟʚʝʨʪʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʢʨʝʩʣʝʥʥʽ ʩʣʶʩʘʨʥʦʾ ʨʦʟʚʝʨʪʢʠ (ʨʠʩ. 

4.147). 

ɻʝʦʤʝʪʨʽʷ ʨʦʟʚʝʨʪʢʠ. ɻʦʣʦʚʥʠʡ ʢʫʪ ʫ ʧʣʘʥʽ ʬ ʥʘ ʨʽʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʨʦʟʚʝʨʪʢʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʫ, ʜʦʨʽʚʥʶʻ 4ï6Á ʽ 12ï15Á - ʜʣʷ 

ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʽ (ʫ ʨʘʟʽ ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ). ɿʫʙʮʽ ʥʘ ʨʽʟʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʛʦʩʪʨʦ ʟʘʪʦʯʝʥʽ, ʢʘʣʽʙʨʫʚʘʣʴʥʘ ʯʘʩʪʠʥʘ ʤʘʻ ʚʫʟʝʥʴʢʽ ʰʣʽʬʦʚʘʥʽ ʩʪʨʽʯʢʠ 

ʟʘʚʰʠʨʢhʠ 0,05ï0,3 ʤʤ. 

ɼʽʘʤʝʪʨ ʨʦʟʚʝʨʪʢʠ, ʷʢʠʡ ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʽʯʦʢ ʧʨʦʪʠʣʝʞʥʠʭ 

ʟʫʙʮʽʚ, ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʤʝʪʨʦʚʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ 

ʚʠʚʝʜʝʥʥʷ ʨʦʟʚʝʨʪʢʠ ʟ ʦʪʚʦʨʫ ʥʘ ʩʪʨʽʯʢʘʭ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʰʣʽʬʫʶʪʴ 

ʟʚʦʨʦʪʥʠʡ ʢʦʥʫʩ, ʧʨʠ ʮʴʦʤʫ ʜʽʘʤʝʪʨ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʭʚʦʩʪʦʚʠʢʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 

0,04ï0,1 ʤʤ. 

ʂʫʪʦʚʠʡ ʢʨʦʢ ʤʽʞ ʟʫʙʮʷʤʠ ʨʦʟʚʝʨʪʢʠ ʨʦʙʣʷʪʴ ʥʝʨʽʚʥʦʤʽʨʥʠʤ (ʨʠʩ. 4.148). 

ʗʢʱʦ ʨʦʟʚʝʨʪʢʘ ʤʽʩʪʠʪʴ, ʥʘʧʨʠʢʣʘʜ, 12 ʟʫʙʮʽʚ, ʪʦ ʾʾ ʮʝʥʪʨʘʣʴʥʠʡ ʢʫʪ ʤʘʻ 

ʜʦʨʽʚʥʶʚʘʪʠ ʥʝ 30Á, ʘ 33Á, 33Á30', 36Á, 37Á30', 39Á. ɼʦ ʪʦʛʦ ʞ ʢʦʞʥʘ ʧʘʨʘ 

ʧʨʦʪʠʣʝʞʥʠʭ ʟʫʙʮʽʚ ʤʘʻ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʥʘ ʦʜʥʦʤʫ ʜʽʘʤʝʪʨʽ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʨʦʟʚʝʨʪʢʠ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʢʫʪʦʚʦʛʦ ʢʨʦʢʫ ʩʧʨʠʷʻ ʛʘʩʽʥʥʶ ʚʽʙʨʘʮʽʡ 

ʪʘ ʦʪʨʠʤʘʥʥʶ ʦʪʚʦʨʫ ʙʝʟ ʦʛʨʘʥʢʠ. 

 

 
ʈʠʩ. 4.147. ɻʝʦʤʝʪʨʽʷ ʨʦʟʚʝʨʪʢʠ: 

ga,  - ʚʽʜʧʦʚʽʜʥʦ, ʟʘʜʥʽʡ ʽ ʧʝʨʝʜʥʽʡ ʢʫʪʠ ʥʘ 

ʨʽʟʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

 
ʈʠʩ. 4.148. ʅʝʨʽʚʥʦʤʽʨʥʠʡ  

ʮʝʥʪʨʘʣʥɹʠʡ ʢʫʪ ʨʦʟʚʝʨʪʢʠ 

 

ʆʢʨʽʤ ʙʘʛʘʪʦʣʝʟʦʚʠʭ ʨʦʟʚʝʨʪʦʢ, ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʙʫʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʘʢ ʟʚʘʥʽ ʧʣʘʚʘʶʯʽ ʨʦʟʚʝʨʪʢʠ ï ʧʣʘʩʪʠʥʠ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʜʚʦʭ ʧʦʣʦʚʠʥʦʢ, ʱʦ 

ʤʦʞʫʪʴ ʨʦʟʩʦʚʫʚʘʪʠʩʷ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ. ʇʣʘʩʪʠʥʘ ʚʽʣʴʥʦ ʨʫʭʘʻʪʴʩʷ ʚ ʧʘʟʽ 

ʦʧʨʘʚʢʠ ʽ ʮʝʥʪʨʫʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʭʽʜʥʠʤʠ ʬʘʩʢʘʤʠ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʣʝʟ 

(ʨʠʩ. 4.149). 
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ʈʠʩ. 4.149. ʇʣʘʚʘʶʯʘ ʨʝʛʫʣʴʦʚʘʥʘ ʨʦʟʚʝʨʪʢʘ: ʘ - ʢʦʥʩʪʨʫʢʮʽʷ ʟʙʽʨʥʦʾ ʧʣʘʚʘʁ ʯʦʾ ʨʦʟʚʝʨʪʢʠ: 

1 ï ʦʧʨʘʚʢʘ; 2 - ʥʠʞʥʷ ʧʦʣʦʚʠʥʘ ʧʣʘʚʘʶʯʦʾ ʧʣʘʩʪʠʥʠ (ɸ); 3 - ʚʝʨʭʥʷ ʧʦʣʦʚʠʥʘ ʧʣʘʚʘʶʯʦʾ 

ʧʣʘʩʪʠʥʠ (ɹ); 

 4 ï ʛʚʠʥʪ; ʙ -   ʩʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʚʘʶʯʦʾ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʦʟʚʝʨʪʢʠ:  

1 - ʦʧʨʘʚʢʘ, 2 - ʧʣʘʚʘʶʯʘ ʨʦʟʚʝʨʪʢʘ 

 

ɺʠʩʦʢʫ ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʝʨʪʢʠ ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ 

(ʛʚʠʥʪʦʚʠʤʠ) ʢʘʥʘʚʢʘʤʠ (ʨʠʩ. 4.150). ʃʽʚʽ ʛʚʠʥʪʦʚʽ ʢʘʥʘʚʢʠ ʫ ʧʨʦʮʝʩʽ ʧʨʘʚʦʛʦ 

ʦʙʝʨʪʘʥʥʷ ʨʦʟʚʝʨʪʢʠ (ʟʘ ʨʫʭʦʤ ʩʪʨʣ̔ʢʠ ʛʦʜʠʥʥʠʢʘ) ʧʨʦʰʪʦʚʭʫʶʪʴ ʩʪʨʫʞʢʫ 

ʚʧʝʨʝʜ: ʮʝ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʷʢʦʩʪʽ ʥʘʩʢʨʽʟʥʦʛʦ ʦʪʚʦʨʫ (ʫʩʫʚʘʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʩʪʨʫʞʢʦʶ). ʇʨʘʚʽ ʛʚʠʥʪʦʚʽ ʢʘʥʘʚʢʠ ʜʦʙʨʝ 

ʚʠʚʦʜʷʪʴ ʩʪʨʫʞʢʫ ʟ ʦʪʚʦʨʫ, ʪʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʛʣʫʭʠʭ 

ʦʪʚʦʨʽʚ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʦʪʚʽʨ ʽ ʨʦʟʚʝʨʪʢʫ ʧʦʪʨʽʙʥʦ ʦʯʠʩʪʠʪʠ ʚʽʜ 

ʙʨʫʜʫ ʪʘ ʩʪʨʫʞʢʠ ʡ ʨʝʪʝʣʴʥʦ ʧʨʦʪʝʨʪʠ. 
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ʗʢʱʦ ʨʦʟʚʝʨʪʢʘ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʘ ʚ ʧʽʥʦʣʽ, ʫ ʨʘʟʽ ʨʦʟʙʽʞʥʦʩʪʽ ʦʩʝʡ 

ʦʪʚʦʨʫ ʪʘ ʨʦʟʚʝʨʪʢʠ ʚʠʥʠʢʘʻ "ʨʦʟʙʠʚʢʘ" ʦʪʚʦʨʫ (ʨʠʩ. 4.151). 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʨʽʟʫʚʘʥʥʷ ʧʨʠʧʫʩʢʫ ʨʦʟʚʝʨʪʢʫ ʪʨʝʙʘ 

ʟʘʢʨʽʧʣʶʚʘʪʠ ʥʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʠʪʥʦʾ 

ʦʧʨʘʚʢʠ (ʨʠʩ. 4.152). ʂʦʨʧʫʩ ʦʧʨʘʚʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʦʥʫʩʥʠʤ ʭʚʦʩʪʦʚʠʢʦʤ ʫ 

ʧʽʥʦʣʽ, ʘ ʩʘʤʫ ʦʧʨʘʚʢʫ ʟ ʚʤʽʱʝʥʦʶ ʨʦʟʚʝʨʪʢʦʶ ʟʚ'ʷʟʫʶʪʴ ʟ ʢʦʨʧʫʩʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʘʨʥʽʨʘ. 

ʇʨʠʧʫʩʢ ʥʘ ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʘʤʝʪʨʘ ʦʪʚʦʨʫ ʪʘ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʜʦʨʽʚʥʶʻ 0,08ï0,2 ʤʤ ʥʘ ʩʪʦʨʦʥʫ. 

 

ʈʝʞʠʤ ʨʽʟʘʥʥʷ. ʇʦʜʘʯʘ ʧʽʜ ʯʘʩ 

ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʤʘʻ ʫ ʜʚʘ-ʪʨʠ ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʧʦʜʘʯʫ ʥʘ ʩʚʝʨʜʣʽʥʥʷ 

ʦʪʚʦʨʫ ʪʘʢʦʛʦ ʩʘʤʦʛʦ ʜʽʘʤʝʪʨʘ, ʘ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʜʚʘ-

ʪʨʠ ʨʘʟʠ ʤʝʥʰʦʶ. ɿʥʘʯʝʥʥʷ ʧʦʜʘʯʽ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʦʪʚʦʨʫ, ʦʩʢʽʣʴʢʠ ʰʦʨʩʪʢʽʩʪʴ ʟʘʣʝʞʠʪʴ 

ʣʠʰʝ ʚʽʜ ʩʪʘʥʫ ʢʨʦʤʢʠ ʥʘ ʢʘʣʽʙʨʫʚʘʣʥɹʽʡ 

ʯʘʩʪʠʥʽ. 

ɺʝʣʠʢʘ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʧʽʜ ʯʘʩ 

ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪɹ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʥʘʨʦʩʪʫ (ʥʘʣʠʧʘʥʥʷ ʤʝʪʘʣʫ) ʥʘ ʨʽʟʘʣʴʥʽʡ 

ʢʨʦʤʮʽ ʨʦʟʚʝʨʪʢʠ. ɿʥʠʞʝʥʥʷ ʞ ʰʚʠʜʢʦʩʪʽ 

ʫʩʫʚʘʻ ʷʚʠʱʝ ʥʘʨʦʩʪʦʫʪʚʦʨʝʥʥʷ  ̔

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ. 

ʈʦʟʚʝʨʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʄʆʈ (ʫ ʨʘʟʽ ʦʙʨʦʙʣʝʥʥʷ ʩʪʘʣʝʡ - ʤʽʥʝʨʘʣʴʥʝ ʤʘʩʪʠʣʦ, ʫ ʨʘʟʽ 

ʦʙʨʦʙʣʝʥʥʷ ʯʘʚʫʥʫ - ʛʘʩ). ʇʨʠʧʫʩʢʠ ʪʘ ʨʝʞʠʤ ʨʽʟʘʥʥʷ ʚʠʙʠʨʘʶʪʴ ʟʘ 

ʜʦʚʽʜʥʠʢʘʤʠ. 

 

 

 
ʈʠʩ. 4.151. ʇʝʨʝʢʽʩ ʨʦʟʚʝʨʪʢʠ ʧʽʜ ʯʘʩ 

ʨʦʟʚʝʨʪʫʚʘʥʥʷ: t - ʢʫʪ ʧʝʨʝʢʦʩʫ ʦʩʽ 

ʨʦʟʚʝʨʪʢʠ ʚʽʜʥʦʩʥʦ ʦʩʽ ʦʪʚʦʨʫ 

 
ʈʠʩ. 4.152. ʍʠʪʥʘ ʦʧʨʘʚʢʘ 

ʜʣʷ ʨʦʟʚʝʨʪʢʠ: 

 1 ï ʦʧʨʘʚʢʘ; 2 ï ʢʦʨʧʫʩ; 3 ï ʰʪʠʬʪ; 

4 - ʢʫʣɹʢʘ; 5 - ʧʽʜʧôʷʪʥʠʢ 

ʈʠʩ. 4.150. ʈʦʟʚʝʨʪʢʘ  ʟʽ ʩʧʽʨʘʣʴʥʠʤʠ 

(ʛʚʠʥʪʦʚʠʤʠ) ʢʘʥʘʚʢʘʤʠ:  

w - ʢʫʪ ʥʘʭʠʣʫ ʛʚʠʥʪʦʚʦʾ ʢʘʥʘʚʢʠ 
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4.3.10. ʅʝʧʦʣʘʜʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʥʘ 

ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ, ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʫʩʫʥʝʥʥʷ 

  

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ɺʽʜʚʝʜʝʥʥʷ ʦʩʽ ʦʪʚʦʨʫ 

ʅʝʟʙʽʛ ʦʩʽ ʨʦʟʚʝʨʪʢʠ ʪʘ ʦʩʽ ʦʪʚʦʨʫ 

ʚʥʘʩʣʽʜʦʢ ʞʦʨʩʪʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ 

ʨʦʟʚʝʨʪʢʠ. 

ɿʘʢʨʽʧʣʶʚʘʪʠ ʨʦʟʚʝʨʪʢʠ ʫ ʭʠʪʥʽʡ 

ʘʙʦ ʧʣʘʚʘʶʯʽʡ ʦʧʨʘʚʮʽ (ʜʠʚ. ʨʠʩ. 

4.152). 

 

ʇʨʠʯʠʥʠ 

 

ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʈʦʟʙʠʚʘʥʥʷ (ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ) ʦʪʚʦʨʫ 

ʇʽʜʚʠʱʝʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, 

ʚʝʣʠʢʘ ʘʤʧʣʽʪʫʜʘ ʽʥʝʨʮʽʡʥʦʛʦ 

ʭʠʪʘʥʥʷ ʨʦʟʚʝʨʪʢʠ ʫ ʭʠʪʥʽʡ ʦʧʨʘʚʮʽ 

ɿʤʝʥʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʟ̔ʘʥʥʷ 

ɿʘʚʠʱʝʥʠʡ ʜʽʘʤʝʪʨ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʨʦʟʚʝʨʪʢʠ. 

ɿʘʤʽʥʠʪʠ ʘʙʦ ʧʝʨʝʰʣʽʬʫʚʘʪʠ 

ʨʦʟʚʝʨʪʢʫ. Ăʇʦʩʘʜʠʪʠò ʢʘʣʽʙʨʫʚʘʣʴʥʫ 

ʯʘʩʪʠʥʫ ʨʦʟʚʝʨʪʢʠ ʪʨʘʚʣʝʥʥʷʤ ʫ 

ʩʫʤʽʰʽ ʢʠʩʣʦʾ ʘʙʦ ʧʨʠʪʠʨʘʥʥʷʤ ʾʾ ʚ 

ʯʘʚʫʥʥʦʤʫ ʦʪʚʦʨʽ (ʟ ʘʙʨʘʟʠʚʥʦʶ 

ʧʘʩʪʦʶ). 

ʆʛʨʘʥʶʚʘʥʥʷ ʦʪʚʦʨʫ 

ʇʨʠʯʠʥʘ   ʦʛʨʘʥʶʚʘʥʥʷ   ʦʪʚʦʨʫ   

(ʧʦʷʚʘ ʧʦʟʜʦʚʞʥʽʭ ʩʤʫʛ) ʚʠʩʚʽʪʣʝʥʘ ʚ 

ʧ. 4.3.8. 

ɿʘʩʪʦʩʫʚʘʪʠ ʨʦʟʚʝʨʪʢʫ ʟ 

ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʢʨʦʢʦʤ ʤʽʞ ʟʫʙʮʷʤʠ 

(ʜʠʚ. ʨʠʩ. 4.148). 

ʏʘʩʪʠʥʘ ʧʦʚʝʨʭʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʦʶ 

ʅʝʜʦʩʪʘʪʥʽʡ ʧʨʠʧʫʩʢ ʥʘ 

ʨʦʟʚʝʨʩʪʫʚʘʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʤʽʨʶʚʘʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʦʪʚʦʨʽʚ ʫ 

ʧʘʪʨʦʥʽ ʜʝʪʘʣʝʡ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʨʦʟʚʝʨʪʫʚʘʥʥʶ, ʚʽʜʢʦʨʠʛʫʚʘʪʠ ʨʦʟʤʽʨ 

ʦʪʚʦʨʫ. ʇʨʘʢʪʠʯʥʦ ʟʤʽʥʠʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ: ʩʧʦʯʘʪʢʫ 

ʩʚʝʨʜʣʠʪʠ, ʘ ʧʦʪʽʤ ʨʦʟʚʝʨʪʫʚʘʪʠ ʦʪʚʽʨ 

ʚ ʦʜʥʽʡ ʜʝʪʘʣʽ. ʆʪʨʠʤʘʚʰʠ 

ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʦʙʩʚʝʨʜʣʠʪʠ 

(ʟʝʥʢʝʨʫʚʘʪʠ) ɯ ʨʦʟʚʝʨʪʫʚʘʪʠ ʦʪʚʦʨʠ ʚ 

ʫʩʽʡ ʧʘʨʪʽʾ ʜʝʪʘʣʝʡ. 

ʇʽʜʚʠʱʝʥʘ ʰʦʨʩʪʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ 

ɿʘʟʫʙʣʠʥʠ ʥʘ  ʢʘʣʽʙʨʫʚʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʟʚʝʨʪʢʠ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʧʝʨʘʮʽʾ 

ʨʦʟʚʝʨʪʫʚʘʥʥʷ ʦʛʣʷʥʫʪʠ ʟ ʣʫʧʦʶ ʩʪʘʥ 

ʢʨʦʤʢʠ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʨʦʟʚʝʨʪʢʠ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʩʣʽʜ 

ʧʝʨʝʪʦʯʠʪʠ ʘʙʦ ʟʘʰʣʽʬʫʚʘʪʠ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤ ʙʨʫʩʢʦʤ (ʷʢʱʦ 

ʨʦʟʚʝʨʪʢʘ ʪʚʝʨʜʦʩʧʣʘʚʥʘ - ʘʣʤʘʟʥʠʤ) 
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ʜʝʬʝʢʪ ʥʘ ʣʝʟʽ ʨʦʟʚʝʨʪʢʠ. 

ʇʦʪʨʘʧʣʷʥʥʷ ʩʪʨʫʞʢʠ ʧʽʜ ʣʝʟʦ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʚʝʨʪʢʠ. 

ʇʝʨʝʜ ʢʦʞʥʠʤ ʨʦʟʚʝʨʪʫʚʘʥʥʷʤ 

ʦʯʠʱʘʪʠ ʨʦʟʚʝʨʪʢʫ ʚʽʜ ʩʪʨʫʞʢʠ ʽ 

ʧʨʦʤʠʚʘʪʠ ʩʪʨʫʤʝʥʝʤ ʄʆʈ. 

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʄʆʈ. ʇʽʜʽʙʨʘʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʫ ʄʆʈ. 
 
 

ʇʨʠʯʠʥʠ ʉʧʦʩʦʙʠ ʫʩʫʥʝʥʥʷ 

ʇʨʠʩʢʦʨʝʥʝ ʩʧʨʘʮʶʚʘʥʥʷ ʨʦʟʚʝʨʪʢʠ ʧʦ ʩʪʨʽʯʝʯʢʘʭ 

ɿʘʥʠʞʝʥʠʡ ʧʨʠʧʫʩʢ ʥʘ 

ʨʦʟʚʝʨʪʫʚʘʥʥʷ: ʣʝʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʧʨʘʮʶʶʪʴ ʧʦ ʥʘʢʣʝʧʘʥʽʡ 

ʧʦʚʝʨʭʥʽ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ. 

ɺʠʨʽʰʠʪʠ ʟ ʪʝʭʥʦʣʦʛʦʤ ʧʠʪʘʥʥʷ 

ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʧʫʩʢʫ. 

ʇʽʜʚʠʱʝʥʘ ʪʚʝʨʜʽʩʪʴ ʟʘʛʦʪʦʚʢʠ. ʇʽʩʣʷ ʢʦʥʪʨʦʣʶ ɺʊʂ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʦʜʘʪʢʦʚʫ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʧʘʨʪʽʾ 

ʟʘʛʦʪʦʚʦʢ. 

 

4.4. ʅʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙ ʧʣʘʰʢʘʤʠ  ̔ʤʽʪʯʠʢʘʤʠ 

 

4.4.1.  ʈʽʟʴʙʘ ʪʘ ʾʾ ʚʠʜʠ 

 

ʋ ʙʘʛʘʪʴʦʭ ʤʘʰʠʥʘʭ, ʦʙʣʘʜʥʘʥʥʽ ʪʘ ʧʨʠʣʘʜʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʝʪʘʣʽ, ʱʦ 

ʤʘʶʪʴ ʥʘʨʽʟʥʽ ʧʦʚʝʨʭʥʽ: ʢʨʽʧʠʣʴʥʽ ʛʚʠʥʪʠ ʪʘ ʛʘʡʢʠ, ʭʦʜʦʚʽ ʛʚʠʥʪʠ ʜʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙʝʨʪʘʣʴʥʦʛʦ ʨʫʭʫ ʚ ʧʦʩʪʫʧʘʣʴʥʠʡ, ʚʘʥʪʘʞʥʽ ʛʚʠʥʪʠ (ʜʦʤʢʨʘʪʠ) 

ʪʦʱʦ. ʋ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ ʽ ʧʨʠʣʘʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦ 

ʪʦʯʥʽ ʤʽʢʨʦʤʝʪʨʠʯʥʽ ʛʚʠʥʪʠ. 

ʈʽʟʴʙʘ ʘʙʦ ʥʘʨʽʟʥʘ ʧʦʚʝʨʭʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʦʙʝʨʪʘʣʴʥʦʛʦ ʪʘ 

ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʽʚ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʧʨʦʬʽʣʶ ʚʽʜʥʦʩʥʦ ʦʩʽ. 

ɿʘ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠʢʫʪʥʽ, ʧʨʷʤʦʢʫʪʥʽ, ʪʨʘʧʝʮʝʾʜʘʣʴʥʽ, 

ʫʧʦʨʥʽ ʪʘ ʢʨʫʛʣʽ ʨʽʟʴʙʠ (ʨʠʩ. 4.153, ʘ - ʜ). 

ɿʘ ʥʘʧʨʷʤʢʦʤ ʚʠʪʢʽʚ ʨʽʟʴʙʠ ʙʫʚʘʶʪʴ: ʧʨʘʚʽ, ʢʦʣʠ ʛʚʠʥʪ ʫʛʚʠʥʯʫʻʪʴʩʷ ʚ 

ʛʘʡʢʫ ʚ ʨʘʟʽ ʦʙʝʨʪʘʥʥʷ ʟʘ ʨʫʭʦʤ ʩʪʨʽʣʢʠ ʛʦʜʠʥʥʠʢʘ, ʽ ʣʽʚʽ (ʨʠʩ. 4.153, ʝ, ʻ). 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʟʘʭʦʜʽʚ ʨʽʟʴʙʠ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʟʘʭʽʜʥʽ 

(ʨʠʩ.4.154). ɹʘʛʘʪʦʟʘʭʽʜʥʽ ʨʽʟʴʙʠ ʤʘʶʪʴ ʢʽʣʴʢʘ ʚʠʪʢʽʚ: ʥʘ ʪʦʨʮʽ ʜʝʪʘʣʽ ʟ ʪʘʢʦʶ 

ʨʽʟʴʙʦʶ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʦ ʢʽʣʴʢʘ ʛʚʠʥʪʦʚʠʭ ʢʘʥʘʚʦʢ ʽ ʚʠʩʪʫʧʽʚ . 
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ʈʠʩ. 4.153. ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʴʙ ʟʘ ʬʦʨʤʦʶ ʧʨʦʬʽʣʶ (ʘ-ʜ)  

ʪʘ ʥʘʧʨʷʤʢʦʤ ʚʠʪʢʽʚ (ʝ, ʻ): ʘ - ʪʨʠʢʫʪʥʘ; ʙ - ʪʨʘʧʝʮʝʾʜʘʣʴʥʘ; ʚ - ʧʨʷʤʦʢʫʪʥʘ (ʩʪʨʽʯʢʦʚʘ); ʛ 

- ʫʧʦʨʥʘ; ʜ - ʢʨʫʛʣʘ; ʝ - ʧʨʘʚʘ; ʻ - ʣʽʚʘ 

 
ʈʠʩ. 4.154. ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʴʙ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʘʭʦʜʽʚ: 

ʘ - ʦʜʥʦʟʘʭʽʜʥʘ; ʙ ï ʜʚʦʭʟʘʭ̔ʜʥʘ; ʚ - ʪʨɹʦʭʟʘʭʽʜʥʘ; ʛ - ʯʦʪʠʨʴʦʭʟʘʭʽʜʥʘ 

 

ʗʢʱʦ ʛʚʠʥʪʦʚʫ ʣʽʥʽʶ, ʱʦ ʻ ʦʩʥʦʚʦʶ 

ʨʽʟʴʙʠ, ʨʦʟʛʦʨʥʫʪʠ ʥʘ ʧʣʦʱʠʥʽ, ʪʦ ʚʦʥʘ 

ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ ʛʽʧʦʪʝʥʫʟʫ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ. ɼʦʚʞʠʥʘ ʦʜʥʦʛʦ ʟ ʢʘʪʝʪʽʚ ʮʴʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʜʦʚʞʠʥʽ ʢʦʣʘ 

ʩʨdp , ʘ ʜʦʚʞʠʥʘ ʽʥʰʦʛʦ - ʢʨʦʢʫ ʨʽʟʴʙʠ ʈ 

(ʨʠʩ. 4.155). ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ ʩʨd  - 

ʮʝ ʜʘ̔ʤʝʪʨ ʦʩʥʦʚʠ ʫʷʚʥʦʛʦ ʮʠʣʽʥʜʨʘ, ʪʚʽʨʥʘ 

ʷʢʦʛʦ ʜʽʣʠʪʴ ʧʨʦʬʽʣʴ ʨʽʟʴʙʠ ʪʘʢ, ʱʦ ʪʦʚʱʠʥʘ 

ʾʾ ʚʠʪʢʘ ʜʦʨʽʚʥʶʻ ʰʠʨʠʥʽ ʢʘʥʘʚʢʠ. 

ʂʨʦʢʦʤ ʨʽʟʴʙʠ ʈ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʚʦʤʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʦʯʢʘʤʠ 

ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʚʠʪʢʽʚ, ʷʢʫ ʚʠʤʽʨʶʶʪʴ ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ ʨʽʟʴʙʠ. 

ʂʫʪ ʤʽʞ ʥʘʧʨʷʤʢʦʤ ʚʠʪʢʘ ʡ ʧʣʦʱʠʥʦʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʦʩʽ 

ʮʠʣʽʥʜʨʘ, ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪʦʤ ʧʽʜʡʦʤʫ ʨʽʟʴʙʠ m. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.155, 

ʈʠʩ. 4.155. ʉʭʝʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʚʠʥʪʦʚʦʾ ʣʥ̔ʽʾ 
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ʩʨd

P
tg

p
=m . 

ʏʠʤ ʤʝʥʰʠʡ ʢʫʪ m , ʪʠʤ ʤʝʥʰʦʶ ʻ ʥʝʙʝʟʧʝʢʘ ʩʘʤʦʚʽʜʛʚʠʥʯʫʚʘʥʥʷ 

ʥʘʨʽʟʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ʂʨʽʤ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʩʨd , ʢʨʦʢʫ ʈ ʽ ʢʫʪʘ ʧʽʜʡʦʤʫ, ʨʽʟʴʙʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʦʞ ʟʦʚʥʽʰʥʽʤ d ʽ ʚʥʫʪʨʽʰʥʽʤ 1d  ʜʽʘʤʝʪʨʘʤʠ, ʢʫʪʦʤ 

ʧʨʦʬʽʣʶ e ʪʘ ʛʣʠʙʠʥʦʶ ʧʨʦʬʽʣʶ  t (ʨʠʩ. 4.156). 

ʂʫʪ ʧʨʦʬʽʣʶ ʨʽʟʴʙʠ - ʮʝ ʢʫʪ ʤʽʞ ʙʽʯʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʦʬʽʣʶ, ʷʢʠʡ 

ʚʠʤ̔ʨʶʶʪʴ ʚ ʦʩʴʦʚʦʤʫ ʧʝʨʝʨʽʟʽ. 

ɻʣʠʙʠʥʦʶ ʧʨʦʬʽʣʶ ʨʽʟʴʙʠ ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʚʨʽʟʥʠʮʷ ʟʦʚʥʽʰʥʴʦʛʦ ʽ 

ʚʥʫʪʨʽʥhʴʦʛʦ ʜʽʘʤʝʪʨʽʚ: 

.
2

1dd
t

-
=  

ʂʨʦʢ, ʜʽʘʤʝʪʨ ʽ ʛʣʠʙʠʥʫ 

ʧʨʦʬʽʣʶ ʚʠʤʨ̔ʶʶʪʴ ʫ ʤʽʣʽʤʝʪʨʘʭ. 

ʊʨʠʢʫʪʥʠʡ ʧʨʦʬʽʣʴ 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʢʨʽʧʠʣʴʥʠʭ ʨʽʟʴʙ - 

ʤʝʪʨʠʯʥʦʾ ʪʘ ʜʶʡʤʦʚʦʾ. 

 

ʄʝʪʨʠʯʥʦʶ ʨʽʟʴʙʦʶ 

ʥʘʟʠʚʘ̒ ʪʴʩʷ ʨʽʟʴʙʘ, ʢʫʪ ʧʨʦʬʽʣʶ ʷʢʦʾ 

e = 60Á. ɺʝʨʰʠʥʠ ʚʠʩʪʫʧʽʚ ʪʘʢʦʾ 

ʨʽʟʴʙʠ ʟʨʽʟʘʥʽ, ʘ ʜʥʦ ʟʘʧʘʜʠʥ 

ʟʘʦʢʨʫʛʣʝʥʝ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʯʥʦʩʪʽ 

ʩʝʨʝʜʥʴʦʛʦ ʜʘ̔ʤʝʪʨʘ, ʤʝʪʨʠʯʥʘ 

ʨʽʟʴʙʘ ʤʘʻ ʯʦʪʠʨʠ ʩʪʫʧʝʥʽ ʪʦʯʥʦʩʪʽ 

ʜʣʷ ʛʚʠʥʪʽʚ (4, 6, 7, 8) ʽ ʯʦʪʠʨʠ ʜʣʷ 

ʛʘʡʦʢ (4, 5, 6, 7). ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʟʥʘʯʝʥʥʷ ʨʽʟʙɹʠ, ʥʘ ʾʾ ʝʣʝʤʝʥʪʠ ʧʝʨʝʜʙʘʯʝʥʦ 

ʨʽʟʥʽ ʧʦʣʷ ʜʦʧʫʩʢʽʚ: h, e, g, d, - ʜʣʷ ʙʦʣʪʽʚ ʽ ʅ, G - ʜʣʷ ʛʘʡʦʢ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʚʝʣʠʢʫ ʽ ʜʨʽʙʥʫ ʤʝʪʨʠʯʥʽ ʨʽʟʴʙʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʢʨʦʢʫ. 

ʋ ʚʝʣʠʢʠʭ ʨʽʟʴʙ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʜʽʘʤʝʪʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʘʢʦʞ ʾʭʥʽʡ ʢʨʦʢ; 

ʥʘʡʙʽʣʴʰʠʡ ʢʨʦʢ ʪʘʢʦʾ ʨʽʟʴʙʠ ʩʪʘʥʦʚʠʪʴ 6 ʤʤ. ɼʨʽʙʥʽ ʨʽʟʴʙʠ ʤʘʶʪʴ ʢʨʦʢ, ʱʦ ʥʝ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʘʤʝʪʨʘ; ʥʘ ʜʝʪʘʣʷʭ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ ʤʦʞʝ ʙʫʪʠ ʥʘʨʽʟʘʥʘ ʜʨʽʙʥʘ 

ʨʽʟʴʙʘ. 

ɺʝʣʠʢʘ ʨʽʟʴʙʘ ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʪʝʨʦʶ ʄ (ʤʝʪʨʠʯʥʘ) ʽ ʮʠʬʨʘʤʠ 

(ʥʦʤʽʥʘʣʥɹʠʡ ʜʽʘʤʝʪʨ). ʇʦʨʫʯ ʟ ʜʽʘʤʝʪʨʦʤ ʫʢʘʟʫʶʪʴ ʩʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ ʨʽʟʴʙʠ 

(ʥʘʧʨʠʢʣʘʜ, 4g, 6ʅ). ɼʨʽʙʥʽ ʨʽʟʴʙʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʣʽʪʝʨʦʶ ʄ ʽ ʮʠʬʨʘʤʠ 

(ʥʦʤʽʥʘʣʴʥʠʡ ʜʽʘʤʝʪʨ), ʚʢʘʟʫʻʪʴʩʷ ʪʘʢʦʞ ʢʨʦʢ (ʥʘʧʨʠʢʣʘʜ, ʄ12³1). ʗʢʱʦ 

ʨʽʟʴʙʘ ʣʽʚʘ, ʪʦ ʧʽʩʣʷ ʫʤʦʚʥʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʩʪʘʚʣʷʪʴ ʣʽʪʝʨʫ ʃ. ʅʘʚʦʜʠʤʦ 

ʧʨʠʢʣʘʜʠ ʧʦʟʥʘʯʝʥʴ ʤʝʪʨʠʯʥʠʭ ʨʽʟʴʙ: ʄ12-6h - ʤʝʪʨʠʯʥʘ ʥʘ ʛʚʠʥʪʽ, ʟʦʚʥʽʰʥʽʡ 

ʜʽʘʤʝʪʨ 12 ʤʤ, ʩʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ 6h; ʄ12³1-6ʅʃ - ʤʝʪʨʠʯʥʘ ʨʽʟʴʙʘ ʥʘ ʛʘʡʮʽ, 

ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ 12 ʤʤ, ʢʨʦʢ ʜʨʽʙʥʠʡ 1ʤʤ, ʩʪʫʧʽʥʴ ʪʦʯʥʦʩʪʽ 6ʅ, ʣʽʚʘ. 

ʈʠʩ. 4.156. ʉʭʝʤʘ ʤʝʪʨʠʯʥʦʾ ʨʽʟʴʙʠ: 

ʈ - ʢʨʦʢ ʨʽʟʴʙʠ; ʅ - ʪʝʦʨʝʪʠʯʥʘ ʚʠʩʦʪʘ ʚʠʪʢʘ 

ʨʽʟʴʙʠ; t - ʬʘʢʪʠʯʥʘ ʚʠʩʦʪʘ ʚʠʪʢʘ;  

d - ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ; 

ʩʨd  - ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ; 1d  - ʚʥʫʪʨʽʰʥʽʡ 

ʜʽʘʤʝʪʨ ʨʽʟʘʣʴʥʦʾ ʧʦʚʝʨʭʥʽ;  

e - ʢʫʪ ʧʨʦʬʣ̔  ʁʨʽʟʴʙʠ 
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ɹʘʛʘʪʦʟʘʭʽʜʥʽ ʨʽʟʴʙʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʣʽʪʝʨʦʶ ʄ, ʮʠʬʨʘʤʠ (ʥʦʤʽʥʘʣʴʥʠʡ 

ʜʽʘʤʝʪʨ), ʯʠʩʣʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʭʦʜʫ, ʤʤ (ʪʦʙʪʦ ʢʨʦʢʫ, ʧʦʤʥʦʞʝʥʦʤʫ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ, ʅ = ʈi). ʋ ʜʫʞʢʘʭ ʧʨʦʩʪʘʚʣʷʶʪʴ ʙʫʢʚʫ ʈ ʟ ʯʠʩʣʦʚʠʤ 

ʟʥʘʯʝʥʥʷʤ ʢʨʦʢʫ. ʅʘʧʨʠʢʣʘʜ: ʄ24³6(ʈ2) - ʨʽʟʴʙʘ ʪʨʠʟʘʭʽʜʥʘ ʟ ʢʨʦʢʦʤ 2 ʤʤ. 

ɼʶʡʤʦʚʫ ʨʽʟʴʙʫ ʥʘʨʽʟʘʶʪʴ ʥʘ ʜʝʪʘʣʷʭ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʝʤʦʥʪʫ ʜʝ̫ ʢʠʭ 

ʩʪʘʨʠʭ ʤʘʰʠʥ, ʾʾ ʤʘʶʪʴ ʪʘʢʦʞ ʜʝʪʘʣʽ ʤʘʰʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʢʨʘʾʥ, ʜʝ ʧʨʠʡʥʷʪʘ 

ʜʶʡʤʦʚʘ ʩʠʩʪʝʤʘ ʤʽʨ (ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʉʐɸ). ʂʫʪ ʧʨʦʬʽʣʶ ʮʽʻʾ ʨʽʟʙɹʠ e = 55Á, 

ʜʽʘʤʝʪʨ ʚʠʤʽʨʶʻʪʴʩʷ ʫ ʜʶʡʤʘʭ (1" = 25,4 ʤʤ), ʘ ʢʨʦʢ ʭʘʨʘʢʪʝʨʠʟʫ̒ ʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ ʚʠʪʢʽʚ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʜʠʥ ʜʶʡʤ. ʅʘ ʢʨʝʩʣʝʥʥʷʭ ʨʽʟʴʙʘ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʠʰʝ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ (ʥʘʧʨʠʢʣʘʜ, 1", 
1
/4 "). ʂʦʞʥʽʡ ʨʽʟʴʙʽ 

ʚʜ̔ʧʦʚʽʜʘʻ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʥʠʪʦʢ ʥʘ ʦʜʥʦʤʫ ʜʶʡʤʽ (ʟʘ ʜʦʚʽʜʥʠʢʦʤ). ʊʘʢ, ʜʣʷ 

ʨʽʟʴʙʠ 1" - ʰʽʩʪʴ ʥʠʪʦʢ ʥʘ ʦʜʠʥ ʜʶʡʤ, ʪʦʙʪʦ ʈ = 
1
/6". ʉʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʙʘʯʝʥʦ 

ʜʶʡʤʦʚʽ ʨʽʟʴʙʠ ʚʽʜ 
3
/16  ʜʦ 4", ʱʦ ʤʘʶʪʴ ʚʽʜ 24 ʜʦ 3 ʥʠʪʦʢ ʥʘ ʦʜʠʥ ʜʶʡʤ. ɼʣʷ 

ʜʶʡʤʦʚʦʾ ʨʽʟʴʙʠ ʧʨʠʡʥʷʪʦ ʜʚʘ ʢʣʘʩʠ ʪʦʯʥʦʩʪʽ: 2-ʡ ʽ 3-ʡ. 

 

4.4.2. ʂʦʥʪʨʦʣʴ ʨʽʟʴʙʠ 

 

ʆʨʽʻʥʪʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʢʨʦʢʫ ʡ, ʚʦʜʥʦʯʘʩ, ʢʫʪʘ ʧʨʦʬʽʣʶ ʪʨʠʢʫʪʥʦʾ ʨʽʟʴʙʠ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʴʙʦʤʽʨʘ - ʥʘʙʦʨʫ ʰʘʙʣʦʥʽʚ-ʛʨʝʙʽʥʦʢ (ʨʠʩ. 4.157). 

ʇʨʠʢʣʘʜʘʶʯʠ ʰʘʙʣʦʥ ʜʦ ʨʽʟʴʙʠ, ʚʠʟʥʘʯʘʶʪʴ Ăʥʘ ʧʨʦʩʚʽʪò ʟʙʽʛ ʢʨʦʢʽʚ ʽ ʢʫʪʽʚ 

ʧʨʦʬʽʣʶ ʛʨʝʙʽʥʢʠ  ̔ʨʽʟʴʙʠ. 

ɼʽʘʤʝʪʨ ʨʽʟʴʙʠ ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʨʽʟʴʙʦʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ (ʨʠʩ. 4.158). ʋ ʰʧʠʥʜʝʣʽ 5 ʪʘ ʥʘ ʧ'ʷʪʮʽ 2 ʻ 

ʦʪʚʦʨʠ, ʢʫʜʠ ʚʩʪʘʚʣʷʶʪʴ ʨʽʟʘʣʴʥʽ ʚʩʪʘʚʢʠ: ʫ ʰʧʠʥʜʝʣʴ - ʢʦʥʽʯʥʫ 4, ʢʫʪ ʷʢʦʾ 

ʜʦʨʽʚʥʶʻ ʢʫʪʦʚʽ ʧʨʦʬʽʣʶ; ʫ ʧôʷʪʢʫ - ʧʨʠʟʤʘʪʠʯʥʫ 3. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʽʢʨʦʤʝʪʨʘ ʥʘ ʥʫʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʩɹʷ ʚʩʪʘʥʦʚʣʶʚʘʣʴʥʠʡ ʰʘʙʣʦʥ. 

 

 
ʈʠʩ. 4.157. ʂʦʥʪʨʦʣʴ ʢʨʦʢʫ 

ʨʽʟʴʙʠ ʨʽʟʴʙʦʤʽʨʦʤ: 

ʘ - ʢʦʤʧʣʝʢʪ ʨʽʟʴʙʦʤʽʨʽʚ;  

ʙ - ʢʦʥʪʨʦʣʴ; 1 ï ʜʝʪʘʣʴ; 2 - ʨʽʟʴʙʦʤʽʨ 

 
ʈʠʩ. 4.158. ʈʽʟʴʙʦʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʤʽʢʨʦʤʝʪʨ:  

1 ï ʩʢʦʙʘ; 2 - ʧ'ʷʪʢʘ; 3, 4 - ʢʦʥʽʯʥʘ ʽ 

ʧʨʠʟʤʘʪʠʯʥʘ ʚʩʪʘʚʢʠ; 5 - ʰʧʠʥʜʝʣʴ;  

6 ï ʩʪʝʙʣʦ; 7 ï ʙʘʨʘʙʘʥ;  

8 - ʰʘʙʣʦʥ 
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ʊʦʯʥʦ ʚʠʤʽʨʷʪʠ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ (ʜʦ 

0,01ʤʤ) ʤʦʞʥʘ ʟʚʠʯʘʡʥʠʤ ʤʽʢʨʦʤʝʪʨʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʨʴʦʭ ʟʘʛʘʨʪʦʚʘʥʠʭ ʪʦʯʥʠʭ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʨʦʪʠʢʽʚ, ʢʦʪʨʽ ʚʚʦʜʷʪʴ ʫ ʟʘʧʘʜʠʥʠ 

ʨʽʟʴʙʠ (ʨʠʩ. 4.159). ʄʽʢʨʦʤʝʪʨʦʤ ʚʠʤʽʨʶʶʪʴ ʨʦʟʤʽʨ 

ʄ ʟʘ ʜʨʦʪʠʢʘʤʠ, ʘ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ. ɿʦʢʨʝʤʘ, ʜʣʷ ʤʝʪʨʠʯʥʦʾ 

ʨʽʟʴʙʠ: 

,899,03ʩʨ +-= dMd  

ʜʣʷ ʜʶʡʤʦʚʦʾ: 

,961,0166,3ʩʨ +-= dMd  

ʜʝ d - ʜʽʘʤʝʪʨ ʜʨʦʪʠʢʘ.  

 

ʋ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʯʥʽʩʪʴ ʥʘʨʽʟʥʠʭ ʜʝʪʘʣʝʡ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʨʘʥʠʯʥʠʭ ʢʘʣʽʙʨʽʚ: ʟʦʚʥʽʰʥʶ ʨʽʟʴʙʫ - ʢʽʣʴʮʷʤʠ (ʨʠʩ. 4.160, ʘ), ʘ 

ʚʥʫʪʨʽʰʥʶ - ʧʨʦʙʢʘʤʠ (ʨʠʩ. 4.160, ʙ). 

ʇʨʦʭʽʜʥʠʡ ʢʘʣʽʙʨ ʇʈ ʤʘʻ ʧʦʚʥʠʡ ʧʨʦʬʽʣʴ ʨʽʟʴʙʠ ʽ ʧʦʚʠʥʝʥ ʟʛʚʠʥʯʫʚʘʪʠʩʷ 

ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʥʘʨʽʟʥʠʤ ʚʠʨʦʙʦʤ ʥʘ ʧʦʚʥʫ ʜʦʚʞʠʥʫ ʨʽʟʴʙʠ; ʥʝʧʨʦʭʽʜʥʠʡ 

ʢʘʣʽʙʨ ʥʝ ʤʘʻ ʜʚʦʭ-ʪʨɹʦʭ ʚʠʪʢʽʚ ʟ ʫʢʦʨʦʯʝʥʠʤ ʧʨʦʬʽʣʝʤ ʽ ʤʦʞʝ ʚʛʚʠʥʯʫʚʘʪʠʩʷ 

ʨʽʟɹʙʦʶ ʥʝ ʙʽʣʴʰʝ, ʷʢ ʥʘ ʦʜʠʥ-ʜʚʘ ʚʠʪʢʠ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʢʘʣʽʙʨʠ-ʩʢʦʙʠ ʟ 

ʧʨʦʬʽʣʴʥʠʤʠ ʨʦʣʠʢʘʤʠ (ʨʠʩ. 4.161). 

 

 
ʈʠʩ. 4.160. ʂʦʥʪʨʦʣʴ ʟʦʚʥʽʰʥʴʦʾ ʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʨʽʟʴʙ ʨʽʟʴʙʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ 

ʢʘʣʽʙʨʘʤʠ:  

ʘ - ʢʘʣʽʙʨʦʤ-ʢʽʣʴʮʝʤ; ʙ - ʢʘʣʽʙʨʦʤ-ʧʨʦʙʢʦʶ 

 
ʈʠʩ. 4.161. ʈʦʣʠʢʦʚʠʡ  

ʨʽʟʴʙʦʚʠʤʽʨʚʁʘʣʴʥʠʡ 

ʢʘʣʽʙʨ-ʩʢʦʙʘ: 1, 2 - ʧʨʦʭʽʜʥʽ  

ʽ ʥʝʧʨʦʭʜ̔ʥʽ ʨʦʣʠʢʠ 

 

ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ  

ɺʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘʨʽʟʥʠʭ ʚʠʨʦʙʽʚ 

 

ɿʘʚʜʘʥʥʷ. ɺʠʤʽʨʷʪʠ ʟʨʘʟʢʠ ʥʘʨʽʟʥʠʭ ʚʠʨʦʙʽʚ (ʟ ʤʝʪʨʠʯʥʦʶ ʨʽʟʴʙʦʶ). 

ɺʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʦʢ ʚʠʪʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ, ʢʨʦʢ ʈ, ʟʦʚʥʽʰʥʽʡ d ʪʘ ʩʝʨʝʜʥʽʡ 

ʩʨd  ʜʽʘʤʝʪʨʠ ʨʽʟʴʙʠ. ɿʘʧʠʩʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʨʽʟʴʙʠ. 

ʈʠʩ. 4.159. ʂʦʥʪʨʦʣʴ ʨʽʟʙɹʠ 

ʪʨʴʦʤʘ ʜʨʦʪʠʢʘʤʠ 
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ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟʚʝʩʪʠ ʚ ʪʘʙʣʠʮʶ. 
ʇʨʠʤʽʪʢʘ. ɿʘʥʷʪʪʷ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʙʨʠʛʘʜʥʦ (ʧʦ ʧ'ʷʪʴ-ʰʽʩʪʴ ʫʯʥʽʚ) ʟ 

ʦʜʥʠʤ ʢʦʤʧʣʝʢʪʦʤ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 
 

ɿʨʘʟʦʢ 
ʅʘʧʨ̫ʤʦʢ 

ʚʠʪʢʽʚ 

ʂʽʣɹʢʽʩʪʴ  

ʟʘʭʦʜʽʚ 
ʂʨʦʢ ʈ, ʤʤ 

ɼʽʘʤʝʪʨ, ʤʤ 

ʇʦʟʥʘʯʝʥʥ ̫ ʟʦʚʥʽʥhʽ

ʡ d 

ʩʝʨʝʜʥʽʡ 

ʩʨd  

ʇʝʨh ʠʡ            

ɼʨʫʛʠʡ       

 

4.4.3. ʅʘʨʽʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʨʽʟʴʙʠ ʧʣʘʰʢʘʤʠ 

 

ʇʣʘʰʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʥʘʨʽʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʢʨʽʧʠʣʴʥʦʾ 

ʨʽʟʴʙʠ ʪʨʠʢʫʪʥʦʛʦ ʧʨʦʬʽʣʶ, ʢʨʦʢ ʷʢʦʾ 

ʥʝ ʧʝʨʝʚʠʱʫʻ 2 ʤʤ. ɯʥʢʦʣʠ ʾʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʨʽʟʴʙʠ 

ʙʽʣʴʰʦʛʦ ʢʨʦʢʫ, ʟʘʟʜʘʣʝʛʽʜʴ ʥʘʨʽʟʘʥʦʾ 

ʨʟ̔ʮʝʤ. 

ʇʣʘʰʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʛʘʡʢʫ, 

ʚʠʛʦʪʦʚʣʝʥʫ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ, 

ʱʦ ʤʘʻ ʪʘʢʫ ʩʘʤʫ ʨʽʟʴʙʫ, ʜʣʷ 

ʥʘʨʽʟʫʚʘʥʥʷ ʷʢʦʾ ʚʦʥʘ ʧʨʠʟʥʘʯʝʥʘ (ʨʠʩ. 

4.162). ʋ ʧʣʘʰʮʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ 

ʨʦʟʤʽʨʽʚ, ʧʨʦʩʚʝʨʜʣʶʶʪʴ ʪʨʠ-ʚʽʩʽʤ 

ʦʪʚʦʨʽʚ. ʅʘ ʧʝʨʝʪʠʥʽ ʧʦʚʝʨʭʦʥʴ ʮʠʭ 

ʦʪʚʦʨʽʚ ʟ ʧʦʚʝʨʭʥʝʶ ʨʽʟʴʙʠ 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʨʽʟʥʽ ʛʨʝʙʽʥʢʠ; ʟʘʚʜʷʢʠ 

ʬʘʩʢʘʤ ʛʨʝʙʽʥʢʠ ʤʘʶʪʴ ʨʽʟʘʣʴʥʽ 

ʯʘʩʪʠʥʠ (ʟʘʙʽʨʥʽ ʢʦʥʫʩʠ), ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʪʫ ʨʽʟʘʥʥʷ.  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 4.162. ʈʽʟʴʙʦʥʘʨʽʟʥʘ ʧʣʘʰʢʘ: 

ʘ - ʚʠʛʣʷʜ ʫ ʧʣʘʥʽ; ʙ - ʝʣʝʤʝʥʪʠ ʨʽʟʙɹʠ 

ʧʣʘʰʢʠ; ʚ - ʨʦʟʨʽʟʥʘ ʨʝʛʫʣʴʦʚʘʥʘ ʧʣʘʰʢʘ; ʛ- 

ʟʘʢʨʽʧʣʝʥʥʷ ʧʣʘʰʢʠ ʫ ʧʣʘʰʢʦʪʨʠʤʘʯʽ; 1 

ʟʘʪʠʩʢʥʽ ʛʚʠʥʪʠ; 2 - ʨʝʛʫʣʴʦʚʘʥʠʡ ʛʚʠʥʪ;  

3 - ʧʣʘʰʢʦʪʨʠʤʘʯ; 4 - ʧʣʘʰʢʘ 
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ʅʘ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʚʽʜʨʽʟʢʫ ʨʽʟʴʙʠ ʫʪʚʦʨʶ̒ ʪʴʩʷ ʢʘʣʽʙʨʫʚʘʣʴʥʘ ʯʘʩʪʠʥʘ 
ʧʣʘʰʢʠ (ʧ'ʷʪʴ-ʰʽʩʪʴ ʚʠʪʢʽʚ), ʷʢʘ ʢʘʣʽʙʨʫʻ ʨʽʟʴʙʠ ʟʘ ʨʦʟʤʽʨʦʤ ʽ ʟʘʙʝʟʧʝʯʫʻ 
ʥʝʦʙʭʽʜʥʫ ʯʠʩʪʦʪʫ ʧʦʚʝʨʭʥʽ ʨʽʟʴʙʠ. 

ʇʣʘʰʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʦʙʦʭ ʩʪʦʨʽʥ: ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʦʜʥʘ ʩʪʦʨʦʥʘ 
ʨʽʟʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʧʨʘʮʴʦʚʫʻʪʴʩʷ, ʧʣʘʰʢʫ ʧʝʨʝʚʝʨʪʘʶʪʴ ʫ ʧʣʘʰʢʦʪʨʠʤʘʯʽ ʡ 
ʧʨʘʮʶʶʪʴ ʽʥʰʦʶ ʩʪʦʨʦʥʦʶ. ʅʘ ʪʦʨʮʽ ʧʣʘʰʢʠ ʤʘʨʢʫʶʪʴ ʨʦʟʤʽʨ ʥʘʨʽʟʫʚʘʥʦʾ 
ʨʽʟʴʙʠ. ʈʽʟʴʙʦʥʘʨʽʟʥʘ ʧʣʘʰʢʘ ʢʨʽʧʠʪʴʩʷ ʚ ʨʫʯʥʦʤʫ ʧʣʘʰʢʦʪʨʠʤʘʯʽ - ʚʦʨʦʪʢʫ 
(ʨʠʩ. 4.163, ʘ). 

ɼʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʩʧʨʘʮʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʝʛʫʣʴʦʚʘʥʽ ʧʣʘʰʢʠ ʟ 
ʧʨʦʨʽʟʦʤ (ʜʠʚ. ʨʠʩ. 4.162, ʚ). ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʥʘʨʽʟʫʚʘʥʦʾ ʨʽʟʴʙʠ ʨʝʛʫʣʶʶʪʴ 
ʛʚʠʥʪʘʤʠ ʧʣʘʰʢʦʪʨʠʤʘʯʘ (ʨʠʩ. 4.163, ʙ). 

ʇʣʘʰʢʫ, ʟʘʢʨʽʧʣʝʥʫ ʚ ʨʫʯʥʦʤʫ ʧʣʘʰʢʦʪʨʠʤʘʯʽ, ʧʽʜʚʦʜʷʪʴ ʜʦ ʟʘʛʦʪʦʚʢʠ, 
ʧʽʜʪʠʩʢʫʶʯʠ ʧʣʘʰʢʦʪʨʠʤʘʯ ʪʦʨʮʝʤ ʧʽʥʦʣʽ ʜʦ ʟʘʜʥʴʦʾ ʙʘʙʢʠ; ʨʫʢʦʷʪʢʘ 

ʧʣʘʰʢʦʪʨʠʤʘʯʘ ʧʨʠ ʮʴʦʤʫ ʚʧʠʨʘʻʪʴʩʷ ʚ ʩʫʧʦʨʪ. 
ʇʽʩʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʜʚʦʭ-ʪʨʴʦʭ ʚʠʪʢʽʚ ʟ 
ʧʽʜʪʠʩʢʫʚʘʥʥʷʤ ʧʦʜʘʣʴʰʘ ʧʦʜʘʯʘ ʧʣʘʰʢʠ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʦʟʘʪʷʛʫʚʘʥʥʷʤ. 

 
 

ʇʣʘʰʢʦʪʨʠʤʘʯ ʤʦʞʥʘ ʧʽʜʪʠʩʢʫʚʘʪʠ 

ʫʧʦʨʦʤ, ʟʘʢʨʽʧʣʝʥʠʤ ʫ ʨʽʟʮʝʪʨʠʤʘʯʽ, ʘ ʨʫʢʦʷʪʢʫ 

ʧʣʘʰʢʦʪʨʠʤʘʯʘ ʫʧʠʨʘʪʠ ʚ ʧʣʘʥʢʫ, ʢʦʪʨʘ ʪʘʢʦʞ 

ʟʘʢʨʽʧʣʝʥʘ ʚ ʨʽʟʮʝʪʨʠʤʘʯʽ (ʨʠʩ. 4.163, ʙ). 

ɿʘʧʘʤ'ʷʪʘʡʪʝ! ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʨʫʯʥʠʤ 

ʧʣʘʰʢʦʪʨʠʤʘʯʝʤ ʪʨʝʙʘ ʙʫʪʠ ʦʙʝʨʝʞʥʠʤ, 

ʩʣʽʜʢʫʚʘʪʠ, ʱʦʙ ʨʫʢʘ ʥʝ ʧʦʪʨʘʧʠʣʘ ʤʽʞ 

ʨʫʢʦʷʪʢʦʶ ʧʣʘʰʢʦʪʨʠʤʘʯʘ ʽ ʦʧʦʨʦʶ. 

ɼʦʩʢʦʥʘʣʽʰʠʤ ʽ ʚʦʜʥʦʯʘʩ ʙʝʟʧʝʯʥʽh ʠʤ ʻ 

ʤʝʪʦʜ ʟʘʢʨʽʧʣʝʥʥʷ ʧʣʘʰʢʠ ʫ ʩʘʤʦʚʠʩʫʚʥʦʤʫ 

ʭʠʪʥʦʤʫ ʧʣʘʰʢʦʪʨʠʤʘʯʽ, ʢʦʪʨʠʡ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʫ ʧʽʥʦʣʴ ʟʘʜʥʴʦʾ ʙʘʙʢʠ (ʨʠʩ. 4.164). 

ʉʪʝʨʞʝʥʴ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ 

ʧʣʘʰʢʦʶ ʦʙʪʦʯʫʶʪʴ ʟ ʜʝ̫ ʢʠʤ ʟʤʝʥʰʝʥʥʷʤ 

ʜʽʘʤʝʪʨʘ, ʱʦʙ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʤʝʪʘʣʫ, ʧʨʠʯʦʤʫ, ʪʘʢʝ ʟʤʝʥʰʝʥʥʷ ʙʫʜʝ ʙʽʣʴʰʠʤ 

ʧʦ ʩʪʘʣʽ, ʥʽʞ ʧʦ ʯʘʚʫʥʫ. ɼʽʘʤʝʪʨ ʩʪʝʨʞʥʷ ʧʽʜ 

ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ ʜʦʙʠʨʘʶʪʴ ʟʘ ʜʦʚʽʜʥʠʢʦʤ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʟʘʭʦʜʫ ʧʣʘh ʢʠ, ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ ʥʘ ʪʦʨʮʽ ʟʘʛʦʪʦʚʢʠ 

ʧʨʦʪʦʯʫʶʪʴ ʬʘʩʢʫ. ʅʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ 

ʧʣʘʰʢʘʤʠ ʚʠʢʦʥʫʶʪʴ ʟʽ ʰʚʠʜʢʽʩʪʶ 2ï4 ʤ/ʭʚ ʧʦ 

ʩʪʘʣʽ ʪʘ ʯʘʚʫʥʫ ʡ ʜʦ 10 ʤ/ʭʚ - ʧʦ ʢʦʣʴʦʨʦʚʠʭ 

ʤʝʪʘʣʘʭ. ʇʨʠ ʮʴʦʤʫ ʤʘʩʪʠʣʴʥʦ-

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʶ ʨʽʜʠʥʦʶ ʜʣʷ ʩʪʘʣʽ ʻ ʝʤʫʣʴʩʽʷ, 

ʤʽʥʝʨʘʣʴʥʝ ʤʘʩʪʠʣʦ ʯʠ ʩʫʣʴʬʦʬʨʝʟʦʣ, ʘ ʜʣʷ ʯʘʚʫʥʫ ï ʛʘʩ. 

 

ʈʠʩ. 4.163. ʅʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ 
ʧʣʘh ʢʦʶ: ʘ - ʧʣʘʰʢʦʪʨʠʤʘʯ-

ʚʦʨʦʪʦʢ; ʙ - ʟʘʩʪʦʩʫʚʘʥʥʷʫʧʦʨʥʦʾ 

ʧʣʘʥʢʠ; 1 ï ʧʣʘʰʢʦʪʨʠʤʘʯ;  2 - 

ʫʧʦʨ; 3- ʧʣʘʥʢʘ 

ʈʠʩ. 4.164. ʉʘʤʦʚʠʩʫʚʥʠʡ 

ʭʠʪʥʠʡ ʧʣʘʰʢʦʪʨʠʤʘʯ:  

1 - ʧʣʘh ʢʘ; 2 - ʧʣʘʰʢʦʪʨʠʤʘʯ; 

3 - ʰʪʠʬʪ; 4 - ʢʦʨʧʫʩ;  

5 - ʛʚʠʥʪ 
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ʋ ʩʝʨʽʡʥʦʤʫ  ̔ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʣʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʥʘʨʽʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʨʽʟʴʙʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʘʤʦʨʦʟʢʨʠʚʥʘ ʨʽʟʴʙʦʥʘʨʽʟʥʘ 

ʛʦʣʦʚʢʘ (ʨʠʩ. 4.165). ʋ ʢʦʨʧʫʩʽ 3 ʛʦʣʦʚʢʠ ʻ ʨʘʜʽʘʣʴʥʽ ʧʘʟʠ, ʚ ʷʢʠʭ ʢʦʚʟʘʶʪʴ 

ʢʫʣʘʯʢʠ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤʠ ʥʘ ʥʠʭ ʜʠʩʢʦʚʠʤʠ ʛʨʝʙʽʥʢʘʤʠ 1. ʂʦʨʧʫʩ ʛʦʣʦʚʢʠ 

ʚʩʪʘʚʣʷʶʪʴ ʭʚʦʩʪʦʚʠʢʦʤ ʫ ʟʘʜʥʶ ʙʘʙʢʫ, ʘ ʧʦʜʘʯʫ ʜʣʷ ʚʨʽʟʫʚʘʥʥʷ ʛʨʝʙʽʥʢʠ 

ʚʠʢʦʥʫʶʪʴ ʤʘʭʦʚʠʯʢʦʤ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. ʇʦʜʘʣʴʰʘ ʧʦʜʘʯʘ ʛʦʣʦʚʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʘʤʦʟʘʪʷʛʫʚʘʥʥʷʤ. ɯʟ ʧʨʠʧʠʥʝʥʥʷʤ ʧʦʜʘʯʽ ʛʦʣʦʚʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʪʫʣʷʻʪʴʩʷ. 

ɿʘʢʨʠʚʘʥʥʷ ʛʦʣʦʚʢʠ, ʪʦʙʪʦ ʟʙʣʠʞʝʥʥʷ ʛʨʝʙʽʥʦʢ, ʚʠʢʦʥʫʶʪʴ ʨʫʢʦʷʪʢʦʶ 2. 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʜʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ ʨʽʟʴʙʦʥʘʨʽʟʥʠʤʠ ʛʦʣʦʚʢʘʤʠ 

ʩʪʘʥʦʚʠʪʴ 15ï20 ʤ/ʭʚ. ʇʽʩʣʷ ʥʘʨʽʟʫʚʘʥʥʷ ʨʽʟʴʙʠ ʛʦʣʦʚʢʫ ʨʦʟʪʫʣʷʶʪʴ ʧʦʚʦʨʦʪʦʤ 

ʨʫʢʦʷʪʢʠ 2 (ʛʨʝʙʽʥʢʠ ʨʘʜʽʘʣʴʥʦ ʨʦʟʭʦʜʷʪʴʩʷ) ʽ ʚʽʜʚʦʜʷʪʴ ʚʽʜ ʥʘʨʽʟʘʥʦʛʦ ʩʪʝʨʞʥʷ, 

ʥʝ ʚʽʜʛʚʠʥʯʫʁ ʯʠ. 

ɻʨʝʙʽʥʢʠ ʧʝʨʝʪʦʯʫʶʪʴ ʧʦ ʧʝʨʝʜʥʽʡ ʧʦʚʝʨʭʥʽ ʥʘ ʟʘʪʦʯʫʚʘʣʥɹʦʤʫ ʚʝʨʩʪʘʪʽ. 

 

 

 
 

ʈʠʩ. 4.165. ʉʘʤʦʨʦʟʢʨʠʚʥʘ ʨʽʟʴʙʦʥʘʨʽʟʥʘ ʛʦʣʦʚʢʘ: ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ - ʩʭʝʤʘ ʨʦʙʦʪʠ 

ʛʨʝʙʽʥʦʢ: 1 - ʜʠʩʢʦʚʘ ʛʨʝʙʽʥʢʘ; 2 - ʨʫʢʦʷʪʢʘ ʤʝʭʘʥʽʟʤʫ ʨʦʟʢʨʠʚʘʥʥʷ ʛʦʣʦʚʢʠ; 3 - ʢʦʨʧʫʩ 

 
 

 

 

4.5. ʆʙʨʦʙʢʘ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

 

4.5.1. ʂʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ ʪʘ ʾʭ ʢʦʥʪʨʦʣʴ 

 

ʂʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ ï ʷʢ ʟʦʚʥʽʰʥʽ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽ - ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʪʘ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ʊʘʢʽ ʧʦʚʝʨʭʥʽ ʤʘʶʪʴ, ʟʦʢʨʝʤʘ, ʢʦʥʽʯʥʽ ʰʝʩʪʝʨʥʽ, ʢʦʥʽʯʥʽ ʭʚʦʩʪʦʚʠʢʠ 

ʩʚʝʨʜʝʣ ʽ ʢʽʥʮʝʚʠʭ ʬʨʝʟ (ʨʠʩ. 4.166).  

ʅʘ ʨʦʙʦʯʦʤʫ ʪʦʨʮʽ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ ʻ ʢʦʥʽʯʥʘ ʨʦʟʪʦʯʢʘ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤ 

ʢʦʥʫʩʦʤ ʄʦʨʟʝ. 
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ʈʠʩ. 4.166.  ʊʠʧʦʚʽ ʜʝʪʘʣʽ 

ʟ ʢʦʥʽʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ: 

ʘ - ʢʦʥʽʯʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ: ʙ ï ʢʦʥʽʯʥʘ ʟʝʥʢʽʚʢʘ; ʚ - ʮʝʥʪʨ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ; ʛ - 

ʧʝʨʝʭʽʜʥʘ ʚʪʫʣʢʘ 

 

 

 

ʂʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

(ʨʠʩ. 4.167, ʘ): ʜʦʚʞʠʥʦʶ ʢʦʥʫʩʘ l, ʚʝʣʠʢʠʤ D ʽ ʤʘʣʠʤ  d ʜʽʘʤʝʪʨʘʤʠ, ʢʫʪʦʤ 

ʧʦʭʠʣʫ a (ʡʦʛʦ ʫʪʚʦʨʶʶʪʴ ʚʽʩʴ ʽ ʪʚʽʨʥʘ ʢʦʥʫʩʘ), ʢʫʪʦʤ ʢʦʥʫʩʘ 2a, ʘ ʪʘʢʦʞ 

ʧʦʭʠʣʦʤ ʇ ̔ ʢʦʥʫʩʥʽʩʪʶ (ʘʙʦ ʧʦʜʚʽʡʥʠʤ  ʧʦʭʠʣʦʤ) ʂ,  ʷʢʽ  ʦʙʯʠʩʣʶʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

.2,
2 l

dD
ʇK

l

dD
tgʇ

-
==

-
=a=  

ʇʦʟʥʘʯʝʥʥʷ ʢʦʥʫʩʥʦʩʪʽ ʥʘ ʢʨʝʩʣʝʥʥʷʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.167, ʙ. 

ʂʫʪ ʧʦʭʠʣʫ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʪʦʚʠʭ 

ʰʘʙʣʦʥʽʚ ï ʞʦʨʩʪʢʠʭ ʘʙʦ ʨʝʛʫʣʴʦʚʘʥʠʭ (ʨʠʩ. 4.168), ʘ ʪʘʢʦʞ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ 

ʢʫʪʦʤʽʨʘʤʠ. 

ʆʩʥʦʚʥʦʶ ʜʝʪʘʣʣʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʫʪʦʤʽʨʘ ʋʄ (ʨʠʩ. 4.169, ʘ) ʻ 

ʪʨʘʥʩʧʦʨʪʠʨ 1, ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʥʘʥʝʩʝʥʘ ʛʨʘʜʫʩʥʘ ʰʢʘʣʘ. ʅʘʚʢʦʣʦ ʦʩʽ 8, 

ʚʩʪʘʚʣʝʥʦʾ ʫ ʪʨʘʥʩʧʦʨʪʠʨ 1, ʦʙʝʨʪʘʻʪʴʩʷ ʩʝʢʪʦʨ 5 ʟ ʥʦʥʽʫʩʦʤ 3. ʅʦʥʽʫʩ ʤʘʻ 50 

ʧʦʜʽʣʦʢ ʧʦ ʜʫʟʽ ʟʘʚʜʦʚʞʢʠ 29 ʤʤ (ʨʠʩ. 4.169, ʙ). ʎʽʥʘ ʧʦʜʽʣʢʠ ʥʦʥʽʫʩʘ 2'. 

ʂʦʨʠʩʪʫʶʪʴʩʷ ʥʦʥʽʫʩʦʤ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ. ʉʝʢʪʦʨ 5 ʟʚ'ʷʟʘʥʠʡ ʟ 

ʫʧʦʨʥʦʶ ʣʽʥʽʡʢʦʶ 9, ʜʦ ʷʢʦʾ ʭʦʤʫʪʠʢʦʤ 6 ʤʦʞʝ ʢʨʧ̔ʠʪʠʩʴ ʢʫʪʥʠʢ 7. ʋʧʦʨʥʘ 

ʣʽʥʽʡʢʘ ʧʨʠʢʨʽʧʣʝʥʘ ʜʦ ʪʨʘʥʩʧʦʨʪʠʨʘ. ɼʣʷ ʪʦʯʥʦʛʦ ʧʜ̔ʚʝʜʝʥʥʷ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʣʽʥʽʡʢʠ ʘʙʦ ʢʫʪʥʠʢʘ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʽʢʨʦʤʝʪʨʠʯʥʠʤ ʛʚʠʥʪʦʤ 2. 

ʇʨʠʢʣʘʜʠ ʢʦʥʪʨʦʣʶ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʪʦʤʽʨʘ ʋʄ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 4.169, ʚ, ʛ. 

ʂʦʥʫʩʥʽ ʧʦʚʝʨʭʥʽ ʢʦʥʪʨʦʣʶʶʪʴ ʪʘʢʦʞ Ăʥʘ ʬʘʨʙʫò ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʪʨʦʣʴʥʦʾ ʜʝʪʘʣʽ-ʝʪʘʣʦʥʘ. ʅʘ ʾʾ ʧʦʚʝʨʭʥʶ ʬʘʨʙʦʶ ʥʘʥʦʩʷʪʴ ʣʽʥʽʶ, ʧʦʪʽʤ 

ʜʝʪʘʣʴ-ʝʪʘʣʦʥ ʟ'ʻʜʥʫʶʪʴ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʢʦʥʽʯʥʦʶ ʧʦʚʝʨʭʥʝʶ  ̔ʧʨʦʢʨʫʯʫʶʪʴ. 

ʗʢʱʦ ʢʦʥʪʨʦʣʴʥʘ ʣʽʥʽʷ ʩʪʠʨʘʻʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʙʽʣʴʰʦʛʦ ʘʙʦ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ, 

ʪʦ ʮʝ ʚʢʘʟʫʻ ʥʘ ʥʝʪʦʯʥʽʩʪʴ ʢʦʥʫʩʘ ʡ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʫ. 
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ʈʠʩ. 4.167. ʂʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ 

ʘ - ʝʣʝʤʝʥʪʠ ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ;  

ʙ - ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʢʦʥʫʩʥʦʩʪʽ 

ʥʘ ʢʨʝʩʣʝʥʥʷʭ 

 
 

 

 

ʈʠʩ. 4.168. ʂʦʥʪʨʦʣʴ ʢʦʥʽʯʥʠʭ  

ʧʦʚʝʨʭʦʥʴ ʢʫʪʦʚʠʤʠ ʰʘʙʣʦʥʘʤʠ:  

ʘ ï ʞʦʨʩʪʢʠʤ; ʙ ï ʨʝʛʫʣʴʦʚʘʥʠʤ 

 

 

 

 

 

 

 
ʈʠʩ. 4.169. ʂʦʥʪʨʦʣʴ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʢʫʪʦʤʨ̔ʦʤ ʋʄ: 

ʘ - ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʢʫʪʦʤʽʨ ʋʄ; ʙ - ʥʦʥʽʫʩ ʢʫʪʦʤʽʨʘ; ʚ - ʢʦʥʪʨʦʣʴ ʤʽʞ ʣʽʥʽʡʢʘʤʠ 

ʪʨʘʥʩʧʦʨʪʠʨʘ ʽ ʩʝʢʪʦʨʘ; ʛ - ʢʦʥʪʨʦʣʴ ʤʽʞ ʣʽʥʽʡʢʦʶ ʪʨʘʥʩʧʦʨʪʠʨʘ ʽ ʢʫʪʥʠʢʦʤ; 

1 ï ʪʨʘʥʩʧʦʨʪʠʨ; 2 - ʛʚʠʥʪ; 3 - ʥʦʥʽʫʩ; 4 - ʰʢʘʣʘ ʦʩʥʦʚʥʘ; 5 - ʩʝʢʪʦʨ; 6 - ʭʦʤʫʪʠʢ; 

7 - ʢʫʪʥʠʢ; 8 - ʚʽʩʴ; 9 - ʫʧʦʨʥʘ ʣʽʥʽʡʢʘ 
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ʋ ʩʝʨʽʡʥʦʤʫ ʪʘ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʥʽʯʥʽ ʧʦʚʝʨʭʥʽ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʥʫʩʥʠʭ ʢʘʣʽʙʨʽʚ ð ʧʨʦʙʦʢ ʽ ʚʪʫʣʦʢ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʠʩʢʘʤʠ ʘʙʦ 

ʨʦʟʤʽʨ ʫʩʪʫʧʫ ʥʘ ʪʦʨʮʽ ʢʘʣʽʙʨʫ ʚʽʜʧʦʚʽʜʘʻ ʜʦʧʫʩʢʦʚʽ ʥʘ ʢʦʥʫʩʥʽʩʪʴ. ʗʢʱʦ ʦʜʥʘ 

ʨʠʩʢʘ ʥʘ ʧʨʦʙʮʽ ʟʘʭʦʜʠʪʴ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʦʪʚʽʨ, ʘ ʜʨʫʛʘ - ʥʽ, ʪʦ ʢʦʥʫʩ 

ʧʨʘʚʠʣʥɹʠʡ (ʨʠʩ. 4.170, ʘ). ɸʥʘʣʦʛʽʯʥʦ ʜʣʷ ʢʘʣʽʙʨʫ-ʚʪʫʣʢʠ ʟ ʫʩʪʫʧʦʤ: ʷʢʱʦ 

ʪʦʨʝʮʴ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʢʦʥʫʩʘ ʦʧʠʥʠʪʴʩʷ ʚ ʤʝʞʘʭ ʫʩʪʫʧʫ, ʪʦ ʢʦʥʫʩ ʪʘʢʦʞ 

ʧʨʘʚʠʣʴʥʠʡ (ʨʠʩ. 4.170, ʙ). 

 

4.5.2. ʆʙʨʦʙʢʘ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʰʠʨʦʢʠʤ ʨʽʟʮʝʤ ʟʘ ʧʦʚʝʨʥʫʪʦʾ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʩʫʧʦʨʪʘ 

 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʚʜʦʚʞʢʠ 20ï25 ʤʤ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʰʠʨʦʢʠʤ ʨʽʟʮʝʤ (ʨʠʩ. 4.171, ʘ, ʙ). 

ʑʦʙ ʦʜʝʨʞʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʢʫʪ ʧʦʭʠʣʫ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʫʩʪʘʥʦʚʣʶʚʘʣʴʥʠʡ 

ʰʘʙʣʦʥ: ʰʘʙʣʦʥ ʧʨʠʢʣʘʜʘʶʪʴ ʜʦ ʟʘʛʦʪʦʚʢʠ, ʘ ʜʦ ʡʦʛʦ ʧʦʭʠʣʦʾ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ 

ʧʽʜʚʦʜʷʪʴ ʨʽʟʝʮʴ, ʧʦʪʽʤ ʰʘʙʣʦʥ ʧʨʠʙʠʨʘʶʪʴ ʽ 

ʨʽʟʝʮʴ ʧʽʜʚʦʜʷʪʴ ʜʦ ʟʘʛʦʪʦʚʢʠ (ʨʠʩ. 4.171, ʚ). 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʩʧʦʩʽʙ ʦʙʨʦʙʢʠ ʷʢ 

ʟʦʚʥʽʰʥʽʭ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʭ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

- ʧʦʜʘʯʘ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ ʟʘ ʧʦʚʝʨʥʫʪʦʾ 

ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʩʫʧʦʨʪʘ (ʨʠʩ. 4.172). 

ʇʝʨʝʚʘʛʦʶ ʩʧʦʩʦʙʫ ʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʢʫʪʽʚ 

ʧʦʭʠʣʫ ʢʦʥʫʩʘ. ʇʨʦʪʝ ʮʝʡ ʩʧʦʩʽʙ ʧʝʨʝʜʙʘʯʘʻ 

ʨʫʯʥʫ ʧʦʜʘʯʫ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ, ʱʦ ʥʝ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʦʙʨʦʙʣʝʥʥʷ. 

 

 

 

ʈʠʩ. 4.170. ʂʦʥʪʨʦʣʴ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʢʘʣʽʙʨʘʤʠ: 

ʘ - ʢʘʣʽʙʨʦʤ-ʧʨʦʙʢʦʶ;  

ʙ - ʢʘʣʽʙʨʦʤ-ʚʪʫʣʢʦʶ; m - ʜʦʧʫʩʢ ʥʘ ʢʦʥʫʩʥʽʩʪʴ 

ʈʠʩ. 4.171. ʆʙʨʦʙʣʢʘ ʢʦʨʦʪʢʠʭ  

ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʰʠʨʦʢʠʤ  

ʨʽʟʮʝʤ: ʘ - ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ;  ʙ - 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ; ʚ - 

ʫʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʮʷ  ʟʘ ʰʘʙʣʦʥʦʤ 



167 

 

ɺʽʜʦʤʠʡ ʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʪʦʢʘʨ-ʥʦʚʘʪʦʨ ɯ. ʖ. ʊʭʦʨ ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʧʨʠʩʪʨʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʭʫ ʧʦʜʘʯʽ ʧʦʚʝʨʥʫʪʠʭ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ 

(ʨʠʩ. 4.173). ɺʽʜ ʭʦʜʦʚʦʛʦ ʚʘʣʘ 5 ʯʝʨʝʟ ʧʘʨʫ ʩʧʽʨʘʣʴʥʠʭ ʰʝʩʪʝʨʝʥʴ 4 ʦʙʝʨʪʘʥʥʷ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʛʥʫʯʢʠʡ ʚʘʣ 2 (ʩʧʝʮʽʘʣʴʥʠʡ ʪʨʦʩ), ʘ ʪʦʡ ʦʙʝʨʪʘʻ ʨʫʢʦʷʪʢʫ ʛʚʠʥʪʘ 

1 ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ. 

ʉʫʯʘʩʥʠʡ ʪʦʢʘʨʥʠʡ ʚʝʨʩʪʘʪ ʂɸ-280 ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʭʫ ʧʦʜʘʯʽ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ. ʅʝʜʦʣʽʢʦʤ ʩʧʦʩʦʙʫ ʻ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʜʦʚʛʠʭ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʦʩʢʽʣʴʢʠ ʜʦʚʞʠʥʘ 

ʦʙʨʦʙʣʝʥʥʷ ʦʙʤʝʞʝʥʘ ʜʦʚʞʠʥʦʶ ʭʦʜʫ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ. 

 
ʈʠʩ. 4.172. ʆʙʨʦʙʢʘ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘ 

ʧʦʚʝʨʥʫʪʠʭ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ: 

ʘ - ʦʙʪʦʯʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ; ʙ - 

ʨʦʟʪʦʯʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

 
ʈʠʩ. 4.173. ʇʨʠʩʪʨʽʡ ʟ ʛʥʫʯʢʠʤ ʚʘʣʦʤ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʜʘʯʽ ʧʦʚʝʨʥʫʪʠʭ ʚʝʨʭʥʽʭ 

ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ: 

1 - ʛʚʠʥʪ ʚʝʨʭʥʽʭ ʧʦʣʦʟʢʽʚ; 

2 - ʛʥʫʯʢʠʡ ʚʘʣ (ʪʨʦʩ), 3 ï ʢʨʦʥʰʪʝʡʥ;  

4 - ʚʝʜʫʯʘ ʩʧʽʨʘʣʴʥʘ ʰʝʩʪʽʨʥʷ;  

5 - ʭʦʜʦʚʠʡ ʚʘʣ 

 

ʇʦʚʦʨʦʪ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʩʫʧʦʨʪʘ ʚʠʢʦʥʫʶʪʴ ʟʘ ʫʤʦʚʠ ʚʽʜʛʚʠʥʯʝʥʠʭ 

ʛʘʡʦʢ ʛʚʠʥʪʽʚ ʢʨʽʧʣʝʥʥʷ ʧʦʚʦʨʦʪʥʦʾ ʧʣʠʪʠ. ɿʥʘʯʝʥʥʷ ʢʫʪʘ ʧʦʚʦʨʦʪʫ 

ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʨʠʩʢʘʤʠ ʥʘ ʧʦʚʦʨʦʪʥʽʡ ʧʣʠʪʽ. ɻʘʡʢʠ ʟʘʪʷʛʫʶʪʴʩʷ ʧʽʩʣʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʧʦʚʦʨʦʪʫ ʧʦʚʦʨʦʪʥʦʾ ʧʣʠʪʠ. 

ʈʽʟʝʮʴ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʩʪʨʦʛʦ ʧʦ ʣʽʥʽʾ ʮʝʥʪʨʫ, ʽʥʘʢʰʝ ʪʚʽʨʥʘ 

ʦʙʨʦʙʣʝʥʦʛʦ ʢʦʥʫʩʘ ʩʪʘʻ ʢʨʠʚʦʣʽʥʽʡʥʦʶ. 

 

4.5.3. ʆʙʨʦʙʢʘ ʢʦʥʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʧʦʩʦʙʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʟʤʽʱʝʥʥʷ 

ʟʘʜʥʴʦʛʦ ʮʝʥʪʨʫ 

 

ɼʣʷ ʦʙʨʦʙʢʠ ʜʦʚʛʠʭ ʧʦʣʦʛʠʭ (ʢʫʪ ʧʦʭʠʣʫ ¢a 10Á) ʟʦʚʥʽʰʥʽʭ ʢʦʥʽʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ, ʟʘʛʦʪʦʚʢʫ ʜʝʪʘʣʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ ʮʝʥʪʨʘʭ, ʘ ʢʦʨʧʫʩ ʟʘʜʥʴʦʾ ʙʘʙʢʠ 

ʟʤʽʱʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤ ʛʚʠʥʪʦʤ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʪʘʢ, ʱʦʙ ʚʽʩʴ 

ʟʘʛʦʪʦʚʢʠ ʫʪʚʦʨʶʚʘʣʘ ʢʫʪ a ʟ ʚʽʩʩʶ ʮʝʥʪʨʽʚ ʚʝʨʩʪʘʪʘ.  
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ʋ ʨʘʟʽ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ ʢʘʨʝʪʢʠ ʨʽʟʝʮʴ ʦʙʪʦʯʫʚʘʪʠʤʝ ʥʘ ʟʘʛʦʪʦʚʮʽ 

ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ, ʢʫʪ ʧʦʭʠʣʫ ʷʢʦʾ ʜʦʨʽʚʥʶʚʘʪʠʤʝ a. ɿʤʽʱʝʥʥʷ Ăʥʘ ʪʦʢʘʨʷò 

ʜʘʻ ʢʦʥʫʩ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ ʟ ʙʦʢʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ. ʅʝʦʙʭʽʜʥʝ ʟʤʽʱʝʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʟʘʰʪʨʠʭʦʚʘʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ (ʨʠʩ. 4.174): 

 
,sina=LH  

ʜʝ ʅ - ʟʤʽʱʝʥʥʷ, ʤʤ; L  - ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʜʝʪʘʣʽ, ʤʤ; a - ʢʫʪ ʧʦʭʠʣʫ. 

ʆʩʢʽʣʴʢʠ ʩʠʥʫʩ ʤʘʣʦʛʦ ʢʫʪʘ ʧʨʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ ʡʦʛʦ ʪʘʥʛʝʥʩʦʚʽ, ʪʦ 

,a=LtgH  ʪʦʙʪʦ 

,
2l

dD
LH
-

=  

ʜʝ D, d - ʙʽʣʴʰʠʡ ʽ ʤʝʥh ʠʡ ʜʽʘʤʝʪʨʠ ʢʦʥʫʩʘ; l - ʡʦʛʦ ʜʦʚʞʠʥʘ. 

ɼʣʷ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ ʟʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʥʝ ʧʦʚʠʥʥʦ 

ʧʝʨʝʚʠɦ ʫʚʘʪʠ °15 ʤʤ. 

ʂʦʥʪʨʦʣʴ ʟʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʧʦʜʽʣʢʘʤʠ, ʱʦ ʻ 

ʥʘ ʪʦʨʮʽ ʥʠʞʥʴʦʾ ʧʣʠʪʠ, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʩʰʪʘʙʥʦʾ ʣʽʥʽʡʢʠ; ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʘʢʦʞ ʣʽʤʙʦʤ ʧʦʧʝʨʝʯʥʦʛʦ ʩʫʧʦʨʪʘ. ɾʦʨʩʪʢʫ ʧʣʘʥʢʫ, ʟʘʢʨʽʧʣʝʥʫ ʚ 

ʨʽʟʮʝʪʨʠʤʘʯʽ, ʧʽʜʚʦʜʷʪʴ ʜʦ ʧʽʥʦʣʽ, ʚʽʜʤʽʪʠʚʰʠ ʧʦʜʽʣʢʫ ʣʽʤʙʘ, ʩʫʤʽɦ ʝʥʫ ʟ 

ʢʦʥʪʨʦʣʴʥʦʶ ʨʠʩʢʦʶ; ʧʦʪʽʤ ʧʦʧʝʨʝʯʥʠʡ ʩʫʧʦʨʪ ʧʝʨʝʤʽʱʫʶʪʴ ʚʧʝʨʝʜ (ʘʙʦ 

ʥʘʟʘʜ) ʥʘ ʟʥʘʯʝʥʥʷ ʅ, ʢʦʥʪʨʦʣʶʶʯʠ ʡʦʛʦ ʟʘ ʣʽʤʙʦʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʜʘʶʪʴ 

ʢʦʨʧʫʩ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʜʦ ʪʦʨʢʘʥʥʷ ʧʽʥʦʣʽ ʪʘ ʧʣʘʥʢʠ. ʊʦʯʥʽʰʠʡ ʢʦʥʪʨʦʣʴ 

ʟʤ̔ɦ ʝʥʥʷ ʢʦʨʧʫʩʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʽʥʜʠʢʘʪʦʨʦʤ, ʰʪʠʬʪ ʷʢʦʛʦ 

ʧʽʜʚʦʜʠʪʴʩʷ ʜʦ ʧʽʥʦʣʽ. 

ʆʙʝʨʪʘʥʥʷ ʚʽʜ ʧʣʘʥʰʘʡʙʠ ʜʦ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʧʘʣʝʮʴ-ʧʦʚʽʜʦʢ, 

ʷʢʠʡ ʫʧʠʨʘʻʪʴʩʷ ʫ ʭʚʦʩʪʦʚʠʢ ʭʦʤʫʪʠʢʘ, ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʢʽʥʮʽ ʟʘʛʦʪʦʚʢʠ. 

ɼʦʚʞʠʥʘ ʧʘʣʴʮʷ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ, ʱʦʙ ʧʽʜ ʯʘʩ ʦʙʝʨʪʘʥʥʷ ʧʣʘʥʰʘʡʙʠ ʚʽʥ ʥʝ 

ʚʠʭʦʜʠʚ ʟʽ ʩʪʘʥʫ ʩʪʠʢʘʥʥʷ ʟ ʭʚʦʩʪʦʚʠʢʦʤ ʭʦʤʫʪʠʢʘ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʪʘʢʦʤʫ ʟʤʽʱʝʥʥʽ ʟʘʛʦʪʦʚʢʘ ʥʝʥʘʜʽʡʥʦ 

ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʟʚʠʯʘʡʥʠʡ ʮʝʥʪʨ (ʨʠʩ. 4.175, ʘ). ʊʦʤʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʮʝʥʪʨ ʟ 

ʢʫʣʴʢʦʶ ʥʘ ʨʦʙʦʯʦʤʫ ʢʦʥʫʩʽ (ʨʠʩ. 4.175, ʙ). ʋ ʮʴʦʤʫ ʨʘʟʽ ʧʝʨʝʢʽʩ ʟʘʛʦʪʦʚʢʠ ʥʝ 

ʧʦʨʫʰʠʪʴ ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʪʘʢʪʫ ʧʦʚʝʨʭʥʽ ʮʝʥʪʨʦʚʦʛʦ ʦʪʚʦʨʫ ʟʘʛʦʪʦʚʢʠ ʟ 

ʮʝʥʪʨʦʤ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʙʝʟʧʝʢʠ ʨʦʙʦʪʠ. 

ɼʦʮʽʣʴʥʦ ʟʘʛʦʪʦʚʢʠ ʮʝʥʪʨʫʚʘʪʠ ʟʘ ʬʦʨʤʦʶ R (ʨʠʩ. 4.175, ʚ), ʪʦʜʽ ʾʭ ʤʦʞʥʘ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʘ ʫʤʦʚʠ ʟʤʽʱʝʥʦʛʦ ʢʦʨʧʫʩʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʥʝ ʥʘ ʢʫʣʴʢʦʚʦʤʫ, ʘ 

ʈʠʩ. 4.174. ʆʙʨʦʙʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ  

ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʩʧʦʩʦʙʦʤ ʟʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ 
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ʥʘ ʟʚʠʯʘʡʥʦʤʫ ʫʧʦʨʥʦʤʫ ʮʝʥʪʨʽ: ʥʘʜʽʡʥʝ ʙʘʟʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʧʦ 

ʢʦʥʪʘʢʪʥʦʤʫ ʧʦʷʩʢʫ. 

ʇʝʨʝʚʘʛʦʶ ʦʧʠʩʘʥʦʛʦ ʩʧʦʩʦʙʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʜʦʚʛʠʭ ʢʦʥʽʯʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʦʜʘʯʝʶ; ʧʨʦʪʝ ʥʝ ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʢʨʫʪʽ (ʢʫʪ 

ʧʦʭʠʣʫ ʧʦʥʘʜ 10Á) ʽ ʚʥʫʪʨʽʰʥʽ ʢʦʥʯ̔ʥʽ ʧʦʚʝʨʭʥʽ. 

ʇʽʩʣʷ ʨʦʙʦʪʠ ʟʽ ʟʤʽʱʝʥʠʤ ʢʦʨʧʫʩʦʤ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʡʦʛʦ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʧʝʨʝʚʽʨʠʪʠ ʩʧʽʚʚʽʩʥʽʩʪʴ ʧʽʥʦʣʽ ʟʘʜʥʴʦʾ ʙʘʙʢʠ ʟʽ 

ʰʧʠʥʜʝʣʝʤ, ʦʙʪʦʯʠʚʰʠ ʪʘ ʧʨʦʢʦʥʪʨʦʣʶʚʘʚʰʠ ʧʨʦʙʥʫ ʜʝʪʘʣʴ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʟʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʟʘʜʥʴʦʾ ʙʘʙʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʡ ʟʤʽʱʫʚʘʥʠʡ ʟʘʜʥʽʡ ʮʝʥʪʨ (ʨʠʩ. 4.176). ʆʙʝʨʪʦʚʠʡ ʮʝʥʪʨ 4 

ʟʘʢʨʽʧʣʝʥʦ ʫ ʧʦʚʟʫʥʦʢ 3, ʷʢʠʡ ʧʦ ʥʘʧʨʷʤʥʠʭ ʫ ʬʦʨʤʽ ʣʘʩʪʽʚʯʠʥʦʛʦ ʭʚʦʩʪʘ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʢʦʨʧʫʩʽ 1. ʇʝʨʝʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʤʝʪʨʠʯʥʦʛʦ ʛʚʠʥʪʘ 2. ʂʦʥʪʨʦʣʶʶʪʴ ʟʤʽʱʝʥʥʷ ʟʘ ʰʢʘʣʦʶ, ʷʢʫ ʥʘʥʝʩʝʥʦ ʥʘ 

ʢʦʨʧʫʩʽ ʧʨʠʩʪʨʦʶ. ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʢʦʨʧʫʩʫ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷ. 

 
ʈʠʩ. 4.175. ʇʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ 

ʥʘ ʮʝʥʪʨʘʭ ʟʘʜʥʴʦʾ ʙʘʙʢʠ: 

ʘ ï ʟʚʠʯʘʡʥʦʤʫ; ʙ ï ʢʫʣʴʢʦʚʦʤʫ;  

ʚ - ʮʝʥʪʨʦʚʦʤʫ ʦʪʚʦʨʽ ʬʦʨʤʠ R 

 
ʈʠʩ. 4.176. ɿʤʽʱʫʚʘʥʠʡ ʟʘʜʥʽʡ ʮʝʥʪʨ: 

1 - ʢʦʨʧʫʩ, 2 - ʛʚʠʥʪ, 3 -ʧʦʚʟʫʥʦʢ,  

4 - ʦʙʝʨʪʦʚʠʡ ʮʝʥʪʨ 
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ʇʨʘʢʪʠʯʥʝ ʟʘʥʷʪʪʷ 

ʈʦʟʨʘʭʫʥʦʢ ʟʤʽʱʝʥʥʷ ʟʘʜʥʴʦʛʦ ʮʝʥʪʨʫ ʪʘ ʧʨʘʢʪʠʯʥʝ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʥʘ ʦʙʪʦʯʫʚʘʥʥʷ ʧʦʣʦʛʦʾ ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ 

ʅʘ ʙʨʠʛʘʜʫ (ʧ'ʷʪʴ-ʰʽʩʪʴ ʫʯʥʽʚ) ʚʠʜʘʻʪʴʩʷ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ, ʱʦ ʤʘʻ ʧʦʣʦʛʫ 

ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ. ɺʠʢʣʘʜʘʯ ʧʽʜʙʠʨʘʻ ʢʨʝʩʣʝʥʥʷ ʟ ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʝʪʘʣʝʡ 

ʙʘʟʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʍʽʜ ʨʦʙʦʪʠ 

1. ʈʦʟʨʘʭʫʚʘʪʠ ʟʤʽʱʝʥʥʷ ʟʘʜʥʴʦʛʦ ʮʝʥʪʨʫ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʜʨʫʛʦʛʦ ʟʥʘʢʘ 

ʧ̔ʩʣʷ ʢʦʤʠ (ʢʦʨʠʩʪʫʶʯʠʩʴ ʤʽʢʨʦʢʘʣʴʢʫʣʷʪʦʨʦʤ). 

2. ʅʘ ʜʽʶʯʦʤʫ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ - ʫ ʪʝʭʥʽʯʥʦʤʫ ʢʘʙʽʥʝʪʽ ʯʠ ʚ ʤʘʡʩʪʝʨʥʽ - 

ʟʤʽʩʪʠʪʠ ʢʦʨʧʫʩ ʟʘʜʥʴʦʾ ʙʘʙʢʠ (ʘʙʦ ʟʤʽʱʫʚʘʥʠʡ ʮʝʥʪʨ) ʥʘ ʨʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ 

ʟʤʽʱʝʥʥʷ ʅ, ʢʦʥʪʨʦʣʶʶʯʠ ʡʦʛʦ ʟʘ ʣʽʤʙʦʤ ʛʚʠʥʪʘ ʧʦʧʝʨʝʯʥʠʭ ʧʦʣʦʟʢʽʚ ʩʫʧʦʨʪʘ. 

3.  ʇʨʦʪʦʯʠʪʠ ʢʦʥʽʯʥʫ ʧʦʚʝʨʭʥʶ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʣʫ. ɺʠʷʚʠʪʠ 

ʬʘʢʪʠʯʥʠʡ ʢʫʪ ʧʦʭʠʣʫ, ʚʠʢʦʥʘʚʰʠ ʧʦʪʨʽʙʥʽ ʟʘʤʽʨʠ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʬʦʨʤʫʣʦʶ. 

ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ ʚʽʜʢʦʨʠʛʫʚʘʪʠ ʥʘʣʘʜʢʫ ʽ ʧʦʚʪʦʨʥʦ ʦʙʪʦʯʠʪʠ ʢʦʥʪʨʦʣʴʥʠʡ ʚʘʣ ʪʘ 

ʟʘʤʽʨʪ̫ʠ ʢʫʪ ʧʦʭʠʣʫ. 

4. ʇʽʩʣʷ  ʟʤʽʱʝʥʥʷ ʢʦʨʧʫʩʫ ʟʘʜʥʴʦʾ  ʙʘʙʢʠ ʚʽʜʥʦʚʠʪʠ ʡʦʛʦ ʥʦʨʤʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ  ̔ʧʝʨʝʚʽʨʠʪʠ ʟʘ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʣʦʤ ʩʧʽʚʚʽʩʥʽʩʪʴ ʰʧʠʥʜʝʣʷ ʪʘ ʧʽʥʦʣʽ 

ʟʘʜʥʴʦʾ ʙʘʙʢʠ 

ʇʨʠʤʽʪʢʘ ɼʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʘ ʥʘ ʦʙʪʦʯʫʚʘʥʥʷ ʢʦʥʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʩʣʽʜ ʟʘʣʫʯʠʪʠ ʤʘʡʩʪʨʘ ʚʠʨʦʙʥʠʯʦʛʦ ʥʘʚʯʘʥʥʷ. 




